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Reliable Direct Sources the World Over 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

Divi DIVi 

CUTCH 

QUEBRACHO 

SUMAC— LEAF & GROUND 
TARA— PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The OLSON SALES AGENCY 


Smport + Export 


20 BROAD STREET (WEAR WALL STREET) NEW YORK 5, N. Y. 
Cable Address: Telephones : 
“COROSAGE” piesy 4-0226 





HAND-IN-HAND 


—for 3 Generations 


The makers of Gargoyle Leather Oils 
and Greases have worked closely with 
Tanners since 1866 


It started when we made Vacuum 
harness oil—and we’ve been work- 
ing closely with tanners ever since. 
Famous Gargoyle leather oils, 
greases and specialties are the re- 
sults of our 85 years of experience. 

Today, we offer you—the ser- 
vices of skilled field technicians 
who are specialists in leather oils 
and greases, and in their correct 
application . . . research facilities 
and leather chemists to help solve 
your special problems . . . products 


made under the most exacting 
manufacturing methods to assure 
top quality. 

Why not take advantage of our 
experience, technical facilities and 
products to improve your position? 


SOCONY-VACUUM OIL COMPANY, INC. 
Tanners Div., 26 Broadway, New York 4, N. Y. 


GCOR, 
ea 
Leather Oils 
and Greases 


QUALITY AND SERVICE SINCE 1866 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 





Ill 


MECO EXTRACT 
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ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 











Sterozol 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 
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treated with Cyanamid’s Tanning Specialties 


These products are going a long way toward 
helping tanners raise processing efficiency, 
lower operating costs. 

CUTRILIN® Bates ... the pancreatic “bates of 
choice” in the tanning industry. 


TWECOTAN® Tanning Extracts...the stand- 
ard of excellence in tanning. 

TANAK® Synthetic Tanning Agents .. . ideal 
for improving the quality of leather during 
both chrome and vegetable tanning. 
TANAK® MRX Tanning Agent .. . widely 
preferred by experienced tanners for up- 
grading white and colored leathers. 
BETASOL® OT Wetting Agent... most power- 
ful wetting agent available for tannery use. 


Let our staff help you make tests. 


AMERICAN Ganamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
In Coneda: North American Cyonomid Limited, Toronto ond Montreal 





ARKOTAN: 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


@ imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 


@ Produces a clean, white leather when used in conjunction 
with chrome in the tannage and as a bleach on top. 


Information, samples and demonstration upon request. 


ARKANSAS COMPANY, Inc. 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 
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MARTIN DENNIS 
- - Originator of the 
one bath chrome tan 


There’s no formula for EXPERIENCE 


FORMULAS which are carried out 
with top-grade raw materials and 
careful controls, are responsible 
for the uniformity and dependa- 
bility of Martin Dennis chem- 
icals for the leather industry. But 
in the application of these chem- 
icals in the tannery nothing takes 
the place of experience. For 
tanning is as much art as science. 

That’s why we stress our own 
57-year experience in the leather 
field, in addition to the quality of 
our chemicals. Our representa- 
tives are not only salesmen but 


experienced technicians with both 
chemical and tanning training. 
They—and their predecessors for 
57 years—have bumped up against 
all kinds of tanning problems. 
What they’ve learned is available 
to you. 

This experience is one more 
reason for selecting your needs 
from our five types of TANOLIN,* 
our complete line of fat liquors, 
oils and greases; and our alkali 
chemicals, supplied by our par- 
ent concern, DiaMonD ALKALI 
Company. *® 
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CHEMICALS FOR THE LEATHER INDUSTR 


MARTIN DENNIS COMPANY, A DIVISION OF 


DIAMOND ALKALI COMPANY ... CLEVELAND 14, OHIO 
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VIII 
Reduce your costs 


Maintain quality 
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housekeeping practice 


Outstanding control of 
microorganisms with 
SYNERGISTIC combinations 
of efficient bactericides 

and fungicides 


For further details 
See Bulletin 5L 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 


Memphis 8, Tennessee 


Representatives in Most Countries 


— MICROORGANISM CONTROL SPECIALISTS 
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QUALITY DYESTUFFS , 
AND AUXILIARIES 
, he a ra Pe ia 
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of all leathers eee for retanning and*® ##* N 
J . pels 
bleaching «mold preventives water | if 


repellents’ odhesives wetting, dispers- 


ing, emulsifying and finishing agents. 


GENERAL DYESTUFF CORPORATIQN 


435 HUDSON STREET > NEW YORK 14, NEW YORK 


BS 
ome om. me, CHARLOTINE * CHICAGO « PHILAGELPHIAes PROVIDENCE «© SAN FRANCISCO 


OUR 153rd YEAR 


Natural Dyewood Products 


Logwood 
Fustic + Hypernic + Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestufis, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


285 MADISON AVENUE NEW YORK 17, N. Y. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 


Branch Offices: 

BELLEVILLE, N. J. DANVERS, MASS. 
CHICAGO, ILL. PHILADELPHIA, PA. 
TORONTO, CANADA 
MONTREAL, CANADA 
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When you neutralize with SoLVAY AMMONIUM BICARBONATE, 
you raise the pH uniformly throughout the thickness of the 
hide . . . the internal portion as well as the outer area. This 
quality neutralizing agent maintains the grain in excellent 
condition, improves dyeing characteristics—upgrades your 
leathers! For better quality leathers, follow the lead of other 


leading tanners—specify SOLVAY AMMONIUM BICARBONATE. 


SOLVAY SALES DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
— BRANCH SALES OFFICES 
Se 9) H Vey Boston + Charlotte + Chicago - Cincinnati + Cleveland 
Detroit + Houston + New Orleans «+ New York 
Philadelphia + Pittsburgh + St. Louis «+ Syracuse 


Other Products for Tanners 


® CLEANSING SODA XX 
©@ SNOWFLAKE* CRYSTALS 
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IMPORTERS: 
MYRABOLAMS 
QUEBRACHO WATTLE BARK 

DIVI-DIVI 


EXTRACTS 
FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


MANUFACTURERS 
LIQUID 


Representatives: 
San Francisco - London, Canada - Boston 
Havana, Cuba - Mexico City, Mexico 


"SUPREMO" “LUNA” 
BRAND 


BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 


Sole Distributing Agents North America 
VALONIA EXTRACT "'S. E. N. S." 





1. Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown: 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic. 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money. 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a porti f the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract 


D. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Yield 
Tannin (white weight basis) 
Chestnut Wood Extract 67 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 


six pounds more leather, means positive 
savings. 
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She will look smart 
wherever she goes! 


She probably wouldn’t know, 
but she’s wearing Derma Blue 
2B, made by Sandoz. 


She may never have heard of sta- 
bility against changes of pH or of level 
dyeing, but those are two of the 
qualities which have made Derma 
Colors a favorite among leather 
goods manufacturers. Derma Colors 
have excellent solubility, glaze well, 
and have good covering power. 


Derma Blue 2B is especially suited 


for chrome-tanned leather. It is used 
as a self shade on calf and kid suede, 
and also as a shading dye for devel- 
oped black. It is affected very little 
by diazotizing and coupling with 
MTD, and makes a good base for 
i Navy shades on grain and 
suede. 


Sandoz Chemical Works, Inc., 61-63 Van 
Dam Street, New York 13, N. Y. Also Boston, 
Charlotte, Chicago, Fairlawn, Philadelphia, 
Providence, Los Angeles and Toronto. 





Endurance and Flexibility in Finishes... 


ave 


Privat resins are enduringly flexible. As components 
of water finish systems, they impart toughness along 
with water and scuff resistance as well as improved 
filling and leveling qualities. As a base coat for 
subsequent lacquer coatings, PRIMAL finishes pro- 
vide excellent adhesion and improve stability over 
wide temperature changes. 


Full technical information on PRIMAL resins for the asking. 


CHEMICALS ca FOR INDUSTRY 


Paimat is a trade-mark, Reg. U.S. Pat. Off ¢€ a uM Sl A Se ¥ 
and in principal foreign countries 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 





of specialized experience 
work for you... profitably 


® For over half a century, ATLAS has 
been a leader in the production of 
Guaranteed OILS Quality Oils for the Tanning Industry, 


© NEATSFOOT OILS through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 


© SULPHONATED research, plus many years of practical 
NEATSFOOT OILS 


© SPLIT OILS experience in the production of 

© MOELLONS, and many consistently high-quality, guaranteed 
specially Products oils is your assurance of uniformity 

to meet definite specifications. Give 

your leathers the "quality look" 


with ATLAS Oils. 


‘seas ete ATLAS Refinery, Inc. 


Pre-aminent in the Tannery ndusty ] 142 LOCKWOOD ST. NEWARK 5, N. J. 
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..-for ANILINE, SEMI-ANILINE 
and PIGMENTED EFFECTS... 


d “FEEL@ 
on to 


for 


SEE YOUR NEAREST 
REPRESENTATIVE OR 
WRITE US DIRECT 
e 
IN MILWAUKEE 
William Barry 
935 N. 35th St. « WEst 3-3344 514 CALVARY AVE. ST. LOUIS 15, MO. 
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What Hooker Sodium Sulthvdrate 


does lor the Leather vou make... 


SOLE LEATHER—With Hooker Sodium Sulfhydrate, 
you can increase sulfide strength of the unhairing solution 
just as desired, and still keep alkalinity low. This means 
easy unhairing in limited time. Hides are ready when 
desired—without loss of hide substance from long im- 
mersion. Results: a minimum of swelling . . . greater yield 
of tight, solid, smooth-grained leather . . . a significant 
saving of time and extra operations in the beam-house. 


CALFSKINS AND HORSEHIDES—The tender grain 
of these skins is protected by Hooker Sodium Sulfhydrate 
from excessive swelling and plumping caused by high 
alkalinity. With Sodium Sulfhydrate, a minimum of 
swelling takes place, resulting in a better yield of fine, 
smooth leather. 


GOATSKINS— Destructive bacterial action is held to 
a minimum, because Hooker Sodium Sulfhydrate in- 
creases the solubility of the lime and permits more con- 
stant pH value than with Sodium Sulfide. Sulfide content 
can be built up, with low alkalinity. Alkalinity can be in- 
creased or held as desired, without affecting sulfidity. 
Result: Greatly simplified control of quality, even with 
skins that vary widely in sensitivity. 


When dissolved in lime, Hooker Sodium Sulfhydrate 
forms only half as much caustic soda as the same quantity 
of Sodium Sulfide forms. This gives you precision control 
of unhairing solutions—and many other advantages. 
Write today for a copy of Hooker Bulletin 500, “Sodium 
Sulfhydrate for the Leather Industry,” which suggests 
unhairing procedures for various leathers. 


HOOKER 
ELECTROCHEMICAL 
COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 
NEW YORK, N. Y. © WILMINGTON, CALIF. 
TACOMA, WASH. 


CHEMICALS 


CHLORINE e SODIUM TETRASULFIDE e SODIUM SULFIDE ® 
CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE 


10-1398 





QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘““PUREX” 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 


HE 
PLATE 


T 
RIVER 


IMPORT AND EXPORT CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





BORNEO CUTCH 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE #NEW YORK 18, WN. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


Many tanners and fin- 
ishers report that 
stronger, longer-wearing 


products result when 

they use Sun’s “Job 
Proved’”’ Leather-Processing Oils. These oils provide uniform 
fiber lubrication. By eliminating processing headaches, they 
help to speed up production. Sun Leather oils are easy to 
mix. They do not form surface scum. For additional in- 
formation, call your nearest Sun Office. ..or write to SUN 
Or, CoMPANY, Philadelphia 3, Pa. In Canada: Sun Oil 
Company, Ltd., Toronto and Montreal. 


Snot 


SUN PETROLEUM PRODUCTS 


“JOB PROVED’ IN EVERY INDUSTRY 








NEW 


BECKMAN MODEL N pH METER 


PORTABLE — BATTERY OPERATED — RUGGED 


= 


ADVANTAGES 


Model N offers all the advan- 
tages of former Model M, which 


it replaces, and, in addition: 


Subminiature electronic tubes 
(3), powered by hearing aid 
and flashlight batteries, 


Built-in temperature compensa- 
tion, 0 to 100°C, and 





Light weight aluminum case 
(weight 7-4 Ibs.), sealed and 
desiccated, with attached 
handle; convenient for lab- 
oratory, plant or field use. 





4918-N1. 


BECKMAN MODEL N GLASS ELECTRODE pH METER, Battery 
Operated. A compact, direct reading instrument which uses the same basic 
circuit as Model M, which it replaces. With double, overlapping pH scale 
approximately 4 inches long reading in 0.1 pH division from pH 0 to & in red 
figures and from pH 6 to 14 in black; built-in temperature compensation 0 to 
100°C; and control panel provided with “standardization” and “check” con- 
trol knobs, switch for selection of range and “off”, and humidity indicator. 

Can be used in either vertical or horizontal position. Warm-up is rapid 
- approximately 10 seconds — permitting the instrument to be turned off be- 
tween measurements, thereby saving battery life. 

Furnished with sturdy 5-inch general purpose glass electrode and com- 
panion calomel electrode. Readings can be made rapidly with an accuracy of 
0.1 pH over the range to pH 11, but greater accuracy is possible with careful 
operating technique. For use in the range pH 9 to 14, Type E glass electrode, 
with low sodium ion error, is recommended. 

The various types of electrodes offered for use with Models M and H-2, 
including our 4923-F5 Electrode Conversion Assembly for volumes of only 2 
to 3 ml, can all be used with Model N. Continuous readings can be made, 
and the instrument is convenient for making rapid acid-alkali titrations. 
4918-N1. Glass Electrode pH Meter, Beckman Model N-1, complete with 5-inch glass and 

calomel electrodes. electrode holder, 50 ml Pyrex brand glass beaker, 1 pt. 
Buffer Mixture pH 7.0, 100 ml bottle saturated KCI solution, in case with 
handle 180.00 
4918-N2. Ditto, but with hinged double case providing carrying space for accessories re- 


quired for field use - 195.00 





More detailed information sent upon request. 


ARTHUR H. THOMAS COMPANY 


RETAIL—-WHOLESALE-—-EXPORT 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA., U.S. A. 
CABLE ADDRESS “BALANCE” PHILADELPHIA 
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perience and qualifications along with personal data to Box E W 50, Dr. 


Fred O’Flaherty, University of Cincinnati, Cincinnati 21, Ohio. 





LEATHER CHEMISTS ASSOCIATION 


The Isolation of Hydroxyproline and Proline 
from Collagen II* 


By Joun H. Howarp 
Department of Basic Science in Tanning Research 
University of Cincinnati, 
Cincinnati 21, Ohio 


We have recently reported a new method! for isolating hydroxyproline 
and proline from collagen. The method involves treating a collagen hydro- 
lyzate with 0.3 N nitrous acid in the presence of 1 N hydrochloric acid at 
60°C for 1.5 hours followed by refluxing for one hour; solvent, sodium chloride, 
and residual hydrogen chloride removal; finally extracting with absolute 
ethanol to obtain white, crystalline proline and hydroxyproline in crude 
form. The yields of the crude proline and hydroxyproline were 15 to 50 
per cent of the theoretical values (as reported by Neuman? and Neuman and 
Logan *). On analysis, the products were found to be about 50 per cent pure. 
For the process to be of commercial value, pure hydroxyproline and proline 
must be obtained. This paper deals with the various techniques which we 
employed in trying to reach this goal. 


MetHops 
1. Anion Exchange Resin 

Synthetic resins are reputed to be effective agents for anion and cation 
removal. Large volumes of liquid must be employed and concentration 
(especially of solutions containing biological materials) must be carried out 
in vacuo. Even with these complicating factors, it was deemed advisable to 
attempt a larger scale experiment with use of an anion exchange resin to 
remove residual hydrogen chloride in order to improve the yields of proline 
and hydroxyproline both in quality and quantity, the theory being that 
these amino acids, being such weak acids, would not be retained on the 
column, but would pass on through, and only the hydrogen chloride and 
possibly the deaminates of the rest of the amino acids remain behind. 

A 50 gram charge of collagen was hydrolyzed and decolorized. Then the 
material was nitrated, concentrated, extracted with concentrated hydro- 
chloric acid, the last extracts combined, taken to dryness in vacuo, decolor- 
ized, and finally passed through an Amberlite IR,columnin the manner pre- 
scribed by the manufacturer of the resin‘. The column was regenerated with 
ammonium hydroxide whenever the pH of the effluent fell below 4.0. The 
column was regenerated from time to time because the iso-electric point of 
proline’ is at pH 6.3 and that of hydroxyproline’ is at 5.82 and a solution 
having a pH of less than 5.82 would therefore contain acidic materials other 


*This work was supported by the Office of Naval Research. 
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than proline and hydroxyproline. None of the cuts were without a trace of 
color as they emerged from the column although the affluent was water- 
white. The combined effluents when concentrated to 150 ml. by vacuum 
distillation, were orange-brown in color. This could not be removed com- 
pletely with two treatments of Norit-A. Further solvent removal in vacuo 
yielded a mahogany colored gunk, devoid of crystals. Absolute ethanol ex- 
traction of this material and further treatment of the ethanol extracts (by 
taking to a syrup in vacuo, taking up in water, decolorizing, taking to a syrup 
again in vacuo, and extracting with absolute ethanol) yielded four crops of 
crystalline materials. Their analyses are given in Table I. The first crystal 
crop weighed 1.14 grams. It was white and slightly hygroscopic. The second 
crystal crop weighed 0.28 g. It was light brown in color and hygroscopic. The 
third crystal crop weighed 0.09 gram. It was light pink in color and was 
slightly hygroscopic. The fourth crystal crop weighed 0.06 gram. It was 
brown in color and was very hygroscopic. 

None of the above fractions are pure. Organic material is still present as 
evidenced by the inability to make a material balance. The ash content of 
each fraction is still quite significant. Qualitative tests again indicated the 
ash in all cases to be essentially phosphates. The Norit-A was probably the 
main contributor of this component since it was found to contain 2.24 per 
cent ash on an as is basis and this ash was essentially phosphates. 

Inability to make a nitrogen balance is every case indicates that either 
racemization of the proline has occurred (the microbiological assay reports 
only the natural isomer) or the Amberlite IR, contributed nitrogen to the 
products and this last is quite logical since the resin is an aniline-formalde- 
hyde condensation product. It would further appear that the resin either 
removed most of the proline, or the nitrogen containing compound contribut- 
ed by the same catalyzed the degradation of the proline, as a result of which 
no true proline fraction was recovered. We must therefore conclude that the 
entire foregoing method offers no improvement over that as originally de- 
veloped by us}. 


IIT. Minimum Treatment with Norit-A 

This was a large scale experiment employing 50 grams of collagen. The 
entire process was carried out in the manner already described ! except that 
the material was not decolorized until just after treatment with hydrogen 
sulfide for the removal of residual silver ions, the purpose being to minimize 
the contribution of the carbon to the final products. Another innovation was 
the use of hydrogen chloride prior to initial sodium chloride removal, again 
to get rid of as many inorganic matérials as possible. 


The hydroxyproline fraction weighed 2.02 grams. It was a white powder 
and was slightly hygroscopic. Its analysis is given in Table I. No crystalline 
proline fraction could be obtained! This was, undoubtedly, due to the fact 
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that the pH of the mixture could not be elevated beyond 3.0 during the silver 
carbonate treatment for residual hydrogen chloride removal, due to organic 
acids, resulting from the deamination of the other alpha amino acids, thus pre- 
venting proline separation as a crystalline entity. The low yield and purity of 
the hydroxyproline fraction along with failure to obtain crystalline, crude pro- 
line force us to conclude that this technique is no improvement over the orig- 
inal method ! and the point where decolorization is carried out is quite critical. 

Using the picrate method, as outlined by Hamilton and Ortiz, on a por- 
tion of the material remaining after initial hydroxyproline removal was of 
no value to the solution of the problem. White crystalline material was 
obtained but it was mostly ash and contained less than one per cent total 
nitrogen. 


III. Six Normal Hydrochloric Acid for Nitrosamines’ Hydrolysis and for 

Hydroxy Acid Removal. 

This was a large scale experiment using 50 grams of collagen. The method 
was the same as Method II in this paper except that, after nitrating, concen- 
trated hydrochloric acid was added so that the normality of the solution 
was six with respect to that acid. The rest of the procedure was standard. 
Analysis of the solution after hydrolysis of the nitrosamines showed 80.7 
per cent of the theoretical amount of hydroxyproline to be present. By 
analogy, the same amount of proline persisted. ‘The 20 per cent loss of 
hydroxyproline and proline was undoubtedly due to volatilization of their 
nitrosamines during hydrolysis of the same. Had the material been confined 
to an all-glass, reflux set-up instead of simmering in an open flask, all of the 
proline and hydroxyproline would still have been present. Analysis of the 
silver salts, which were by-products of the procedure, showed them to contain 
no nitrogen indicating that no loss of proline or hydroxyproline took place 
during the silver carbonate and hydrogen sulfide treatments. 

As with Method II, no crystalline, crude proline was obtained. However, 
the yield of crude hydroxyproline was the highest so far obtained. It weighed 
4.60 grams, was snow white, and was only minutely hygroscopic. Its analysis 
is given in Table I. 

Again, failure to obtain proline in crystalline form was probably due to 
the organic acids still present since silver carbonate was ineffective in elevat- 
ing the pH of the solution above 3.0 during residual hydrogen chloride 
removal. As in Method II, the picrate procedure was outlined by Hamilton 
and Oritz® was of no value in obtaining more proline and hydroxyproline 
after initial removal of the latter. 

We can therefore conclude that Method III is the most superior one so 
far developed by us for obtaining hydroxyproline in the great quantity and 
purity. Failure to obtain crystalline, crude proline shows again what will 
work in small quantities often requires more study when applied to larger 
batches. 





THE ISOLATION OF HYRDOXYPROLINE 





TABLE I 


Analyses* of Various Crystalline Fractions 
Isolated from Collagen with Use of Nitrous Acid 


Method Fraction Ash Chlorides Ammonia Total Nitrogen 1(-)Proline Hydro- 
Nitrogen Found Calculated** xyrpoline 





Crop No. az. 0.0 0.00 6.35 5.09 36. 
Crop No. 18 .: 0.0 0.00 6.02 5.3% : 40. 
Crop No. : Ss 0.0 0.00 8.78 ‘ : 60. 
Crop No. ; 0.0 0.00 5.41 ; Lr 10. 
Crop No. 18. .09 a - 29. 
Crop No. 1 . — - .36 —- 63. 
Hydroxyproline Ss. an ; ; 74. 
Proline 0. 13 24.: 
Hydroxyproline II 14. 5.06 a 
Hydroxyproline 42. 3.93 , ; 35. 
Proline 0. .63 9.50 a 83.; 


* In grams per hundred grams of material dried 16 hours at 60°C in vacuo. 
**Calculated from the per cent nitrogen in the per cents proline and hydroxyrpoline as found by analysis. 


IV. Recycling with 6N Hydrochloric Acid to Facilitate Removal of Organic 
Impurities. 


One gram of the crude hydroxyproline from Method III was recycled as 
per that method starting with boiling with 6N hydrochloric acid (but not 
including nitrating) and using three 400 ml. aliquots of 6 N hydrochloric acid. 
The rest of the process was standard. Two white, crystalline fractions were 
finally obtained. The hydroxyproline fraction weighed 0.46 gram and was 
non-hygroscopic. The proline fraction weighed 0.01 gram and was very 
hygroscopic. The analyses of these two fractions are given in Table I. Only 
a few analyses were carried out on the proline fraction due to insufficient 
material. The inability to make a nitrogen balance, in the case of the hydroxy- 
proline fraction, is probably due to the total nitrogen value being in error as 
witness the results of the nitrogen balances for the materials obtained using 
Method V. 

The above hydroxyproline is the purest so far obtained and the yields are 
good. The method is therefore of value as an adjunct to Method III for 
improving the purity of the crude hydroxyproline. 

All of the material from Method III, remaining after the initial hydroxy- 
proline removal, was recycled in a similar manner. No crystalline proline 
was obtained but a second crop of hydroxyproline was isolated. Its analysis 
is given in Table I, coded hydroxyproline II. It weighed 0.08 gram, was 
white, and was slightly hygroscopic. The low yield and purity of the hydroxy- 
proline fraction along with failure again to obtain proline in crystalline form 
indicate that recycling of the gunk, after initial hydroxyproline removal, is 
of little value. 
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V. Refluxing with Absolute Ethanol to Improve Hydroxyproline Purity. 

A portion (0.2 gram) of the hydroxyproline from Method IV was refluxed 
for 18 hours with 200 ml. of absolute ethanol. Two crystalline fractions were 
obtained. The hydroxyproline fraction was white and non-hygroscopic, and 
weighed 0.01 gram. The proline fraction (the absolute ethanol soluble frac- 
tion) was orange in color and non-hygroscopic and weighed 0.04 gram. The 
analyses of these fractions are given in Table I. The treatment caused just 
the reverse of the expected! The hydroxyproline fraction is low both in quan- 
tity and quality. The proline fraction turns out to be the purest hydroxy- 
proline so far obtained! However, the yields are low and we are not of the 
opinion that this method is of positive value to the solution of our problem. 


Discussion 

None of the foregoing methods gives pure proline and hydroxyproline. 
In fact, hyroxyproline may be considered to be the only product. The 
particular anion exchange resin used is of no value to the solution of our 
problem. Other resins may show promise, but we did not have the time to 
investigate them. As in a great many cases, what works for small quantities, 
does not work on a larger scale. The presence of large quantities of hydroxy 
acids inhibited proline separation in the larger scale experiments. Both 
proline hydrochloride and hydroxyproline hydrochloride are soluble in 
absolute ethanol to a large extent. The hydroxy acids, after hydrogen 
chloride removal, would thus account for the presence of proline in the hy- 
droxyproline fractions and vice versa. The hydroxy acids are also soluble in 
absolute ethanol which accounts for their high concentration in the proline 
fraction and their inhibiting action. 

The use of 6N hydrochloric acid for nitrosamines’ hydrolysis is of value 
and is now our standard procedure. Recycling the crude hydroxyproline by 
boiling with 6N hydrochloric acid gives purer hydroxyproline but does not 
appear to offer possibilities for complete hydroxy acid removal as carried out. 
However, vacuum-steam distillation using 6 N hydrochloric acid may be the 
answer to our problem. It appears from the nitrogen balances, that racemiza- 


tion of neither proline nor hydroxyproline has taken place during process 


using Methods III, IV, and V. 


SUMMARY 


1. We have presented five methods for improving the quantity and quality 
of hydroxyproline and proline isolated from collagen with use of nitrous acid. 
2. Amberlite IR, offers little value toward improving our original method. 
3. When 6N hydrochloric acid is used for nitrosamines’ hydrolysis, at least 
80 per cent of the theoretical hydroxyproline and proline are still present as 
their hydrochlorides. We therefore change our original method to include 
this feature. 
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4. The silver salts, which are by-products of the process, do not cause any 
loss of nitrogenous material. 

5. Recycling of crude hydroxyproline by boiling with 6 N hydrochloric acid 
improves the purity of the compound. 

6. Recycling of the gunk, remaining after initial hydroxyproline removal, 
by boiling with 6 N hydrochloric acid is of no value to the process. 

7. The use of picric acid for additional proline and hydroxyproline separation, 
after initial removal of the latter, is of no value. 

8. Refluxing crude hydroxyproline with absolute ethanol fails to improve 
the process. 
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Aluminum Acetate in the Development of 
Alum Retannage* 


W. F. Happicu, C. W. Beese and J. S. Rocers 


Eastern Regional Research Laboratory** 
Philadelphia 18, Pennsylvania 


We have previously reported '234. that alum retannage imparts to 


vegetable-tanned leathers resistance to deterioration such as that caused by 
acids (which may be absorbed from acid-polluted atmospheres), moist heat, or 
molds. These reports show some of the chemical and physical changes which 
occur in vegetable-tanned leather when treated by this process. The amount 
of combined tannin is increased, with a corresponding decrease in the amount 
of soluble tannin. There is an increase in the degree of tannage. There is 


* Presented at the Forty-fourth Annual Meeting of the American Leather Chemists Association, Groton, 
Connecticut, June 13, 1951. 


**One of the laboratories of the Bureau of Agricultural and Industrial Chemistry, Agricultural Research 
Administration, United States Department of Agriculture. 
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a rise in the shrinkage temperature to more than 100°C. Tensile strength, 
stretch, and water vapor permeability are only slightly affected by the 
retannage. Porosity is increased, and water absorption is somewhat decreased. 
Like leather tanned by other types of mineral tannage, alum-retanned leather 
is difficult to “wet back” after it has been completely dried. (These changes 
are shown by the data from one of these reports, given in Table i.) These 
properties suggested that alum retannage might be advantageously used to 
overcome insole failures, which are a serious problem in Army shoes. Pre- 
liminary track and actual wear tests indicated that replacement of vegetable- 
tanned leather insoles by alum-retanned leather insoles would materially 
reduce the number of failures. 


TABLE I 
Effect of Alum Retannage on Vegetable-Tanned Leather 
Vegetable- Alum-Retanned 
Tanned Leather Leather 
Al,O;, per cent 
Soluble tannin, per cent 
Combined tannin, per cent 
Degree of tannage, per cent 
Shrinkage temperature, degrees cent. 
Tensile strength, Ibs./sq. inch 
Relative porosity 
Relative water vapor permeability 
Stretch at breaking point, per cent 
Water absorption, per cent 


The method of retannage, as previously reported, called for a compara- 
tively weak liquor consisting of an aqueous solution of aluminum sulfate made 
to a basicity of 25° Schorlemmer and containing one mole of sodium acetate 
for each mole of Al,O; as a “masking” or stabilizing agent. Tanning with 
this liquor in tanning vats or drums required several days. Later work has 
been directed toward developing a more rapid process, which could be easily 
and effectively applied in a commercial tannery to supply sufficient leather 
for a wear test on a fairly large scale. 

With this objective, attempts were made to develop a “dry-dip” method. 
In this method, the dry leather is dipped into an alum solution of the proper 
strength and temperature. When the leather has absorbed a sufficient amount 
of the solution, it is removed, sammied and dried. During sammying and dry- 
ing, the absorbed Al,O; combines with the leather. The dip solution used was 
a solution of aluminum sulfate made to 25° basicity with sodium carbonate 
and containing sodium acetate. In these preliminary dry-dipping tests, 
penetration was poor, combination of Al,;O; with the leather was incomplete, 
and the mineral content of the leather was high. Apparently the dry-dipping 
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process was unsatisfactory when aluminum sulfate and sodium acetate 
solutions were used. 

Another method studied was the incorporation of the aluminum salts in the 
conventional tanner’s oil wheel with the oil and other ingredients commonly 
added to the leather in this manner. Table II shows results of several pilot- 
scale tests of this method. 


TABLE II 


Pilot-Scale Oil Wheel Retannage Tests with Aluminum Sulfate* 


Test Number 1 





Aluminum sulfate Al,(SO,);18H,O, used, pounds 
Sodium acetate NaAc.3H,O used, pounds 
Alkali used, pounds 

Borax used, pounds 2 
Epsom salts added, pounds a 
Other materials added tt pounds * 
Total ash in leather, percent 11.2 oT. 
Combined Al,O; in leather, percent 1.8 ; : 4.9 
Shrinkage temperature of leather, °C. 92-95 - 5- 102-108 
pH of leather, 3.59 Ss. : 3.87 


*Retanning materials were dissolved to a concentrated solution before they were added to the oil wheel. 
Twenty-five bellies, equivalent to approximately 125 lbs. of dry leather, were used in each test. 

**Sodium hydroxide. 

tSodium carbonate. 


ttThis includes all materials normally added in the oil wheel except oil and epsom salts. The leathers 
received the regular oil mix. 


For each of these tests, 25 bellies, totaling approximately 125 pounds dry 
weight, were used. The amounts of aluminum sulfate, sodium acetate, and 
borax used were varied as shown in Table II. The wet bellies, after bleaching 
and wringing at the tannery, were taken to the laboratory and put in the 
warmed laboratory oil wheel (inside size, 30” wide x 6’ diameter). The retan- 
ning solution, containing aluminum sulfate, sodium acetate and alkali, and 
the sugar and oils at 155° F., were added while the wheel was running. In 
Test No. 4, borax and Epsom salts were added in the tanning liquor; in the 
other tests, the salts and filler materials were added dry before starting the 
wheel. The stock was drummed for 1 hour, after which the leather was 
removed, allowed to sammy, and dried slowly for 8 days. The leathers from 
Tests 1, 2, and 3 were rough dried at the tannery, that from Test 4 was dried 
at the laboratory. After rough drying, all the leathers were sour-dipped, 
rolled, and dried at the tannery. 

The results in Table II show that with increasing amounts of aluminum 
sulfate used there was a corresponding increase in the combined AI,O; in the 
leather (the average values obtained from a representative number of bellies). 
The percentage of Al,O; varied slightly from belly to belly in the same lot, 
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as indicated by the range in shrinkage temperatures. When finished and dried 
at the laboratory, the bellies had little tendency toward cracky grain. When 
they were finished, rolled, and dried at the tannery, however, the grain was 


cracky. The difference in drying technique between the laboratory and the 
tannery was that in the laboratory the leathers were slowly dried until they 
reached the proper moisture condition, whereas in the tannery they were 


dried beyond this point and then wet back to give the desired moisture 
content. 

This retanning process was then applied on a tannery scale; 200 bellies 
were used for each of four tests. Various amounts of materials were used, 
as indicated in Table III. After bleaching and wringing as usual, 200 bellies 
were placed in the oil wheel. For tests 1 and 2, salts, filler, borax, and clay 
were added dry, and the wheel was run for 3 minutes; then the alum retannage 
solution was added, and the wheel was run for 40 minutes. Next, the oil- 
sugar mixture was added, and the wheel was run for 20 minutes. In Tests 3 
and 4 the aluminum sulfate, sodium acetate, and borax were added separately 
in dry form in the order given, and the wheel was run for 15 minutes after 
each addition. The regular filler materials and salts were then added, and the 
wheel was run for 5 minutes. The liquid sugar-oil mix was next pumped into 
the wheel and the wheel was run for 10 minutes. 


TABLE III 
Plant-Scale Oil Wheel Retannage Tests with Aluminum Sulfate* 


Test number 1° 


Aluminum sulfate, used, pounds 400 

Sodium acetate, used, pounds 50 

Alkali used, pounds 65tT 

Borax used, pounds 30 : 
Epsom salts added pounds 32 : 20 
Other materials added tt pounds 140 140 


Total ash in leather, per cent 20.5 13.4 
Combined Al,O; in leather, per cent Dud ; : 2.9 
Shrinkage temperature of leather, ek 101-108 3-8: 88-89 93 
pH of leather, 3.82 3.2 3.49 3.51 


*Two hundred bellies, equivalent to approximately 1,000 Ibs. of dry leather, were used for each test. 
**A]] retanning materi ssolved to a conentrated solution before adding to the oil wheel. 

TAI] materials added dry to the oi] wheel. 

ttSodium carbonate. 
tSodium hydroxide 


ttThis includes all material normally added in the oil wheel except oil and epsom salts. The leathers 
received the regular oi] mix. 


Table III shows the results of these tests. In the first test, a much higher 
fixation of alum was obtained than desired, because the amounts of materials 
used were calculated on an average 5-pound belly, whereas actually the bellies 
weighed far less. The bellies from this first test were quite cracky. Bellies 
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from Tests 2 and 3 showed practically no crackiness; those from Test 4 showed 
slight crackiness. These results indicated that from 2.50 to 2.75 per cent 
Al,O; would probably be the optimum amount. Comparison of Tables II 
and III shows that the shrinkage temperatures in Table III were not so high 
as would be expected from the Al,O; content. This may have been due to 
poor combination of the Al.O; when added dry. In addition, when the ma- 
terials were added dry there was a wide variation of Al,O; content in bellies 
from the same lot, thus indicating uneven distribution. 

As shown by Tables II and III, the ash content of the leathers retanned 
in the oil wheel was high. It was much higher than that obtained in our pre- 
vious method of tannage. This may be explained by the difference ‘in the 
methods used. In vat or drum retanning with a comparatively weak alum 
liquor, the Al,O; is thoroughly combined, and is not removed by subsequent 
washing. The remaining mineral matter in the liquors is not combined, and is 
quite thoroughly removed by washing. In the oil-wheel process, however, 
none of the uncombined mineral matter is removed because there is no sub- 
sequent washing, and therefore it remains in the leather and increases the 
ash content. It was believed that this high mineral content might be one 
cause of crackiness; therefore it seemed advisable to obtain a retanning 
solution containing less mineral matter. 


It seemed possible that this mixture of aluminum, sulfate, sodium, and 


acetate ions might be replaced by a mixture of aluminum and acetate ions, 
which would be given by aluminum acetate. The stabilizing acetate ion would 
be given directly by the salt used, and, in addition, less alkali would be re- 
quired to bring the solution to the desired pH. A solution of aluminum 
acetate may easily be prepared, but the preparation of a powder or even a 
concentrated solution presents some difficulties. 

An aluminum acetate solution of satisfactory purity was prepared in the 
laboratory by the reaction between solutions of aluminum sulfate and calcium 
acetate; the precipitated calcium sulfate was filtered off. Since this solu- 
tion was too dilute to use by the oil-wheel method, tests were made by the 
dry-dip process previously found unsatisfactory for the aluminum sulfate- 
sodium acetate method. In preliminary laboratory tests with the aluminum 
acetate solutions, results were quite satisfactory. It was found that the 
distribution, penetration, and combination of the Al,O; were good. These 
results indicated that a dry-dip process might be satisfactory if an aluminum 
acetate solution were used instead of an aluminum sulfate-sodium acetate 
solution. 

As a quick means of determining the amount of combination and the distri- 
bution of the Al,O; in the leather, we have found shrinkage temperature 
determinations and a simple boiling test very valuable. Although it is not 
necessarily true for all leathers that quality may be judged by resistance to 
moist heat, much information in regard to the completeness and uniformity 
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of retannage in the alum-retanned leathers may be obtained by these tests. 
If, after being exposed for 3 minutes to boiling water, the leather does not 
shrink or shrivel and darken in the interior it may be judged that combina- 
tion and distribution of the Al.O, are satisfactory. 

It might not be feasible to prepare an aluminum acetate tanning solution 
in the tannery by the reaction between aluminum sulfate and calcium acetate. 
However, manufacturers of aluminum compounds have now developed a 
method of preparing an easily soluble basic aluminum acetate powder. 
Solutions of this material containing the equivalent of 3 to 5 per cent Al,Q; 
have pH values of 4.4 to 4.8, well within the optimum range for fixation of 
Al,O; in leather. Laboratory tests indicated that this material was quite 
satisfactory for retannage. 

Retannage tests were made with basic aluminum acetate for producing alum 
retanned leathers in both pilot-scale and plant-scale lots. Results of these 
tests have been summarized in Table IV. The first was a pilot-scale test 
conducted in the laboratory in which 21 bellies were used. The aluminum 
acetate in concentrated solution was applied uniformly to the bellies by 
hand; they were then put in the laboratory oil wheel and drummed with the 
regular tannery filler materials for 10 minutes. The regular tannery sugar-oil 
mixture was added to the running wheel, and the wheel was run for 55 
minutes. The bellies were then removed, piled and allowed to sammy for 
48 hours, after which they were returned to the tannery for drying and 
finishing. 


TABLE IV 


Oil Wheel Retannage Tests with Aluminum Acetate 


Pilot Scale Plant Scale 
(Laboratory) (Tannery) 


Estimated weight of bellies pounds 105 1,000 1,000 
Aluminum acetate used pounds at. 106* =o" 
Epsom salts used pounds 3 0 16 
Ash in leather per cent ?. . 6-3. 
Al,O, in leather per cent 4. a4 : 
Shrinkage temperature . 116 91-10 
pH of leather 2. 3.70-3 .89 


*Aluminum acetate added in solution. 
**Aluminum acetate added dry. 


The other two tests were made on a plant-scale at the tannery. In the 
first of these tests, 200 bleached and wrung bellies were placed in the oil 
wheel, the concentrated solution of aluminum acetate was poured in, and the 
wheel was run for 20 minutes. The regular quantity of filler, but no Epsom 
salts, was added, and the wheel was run for 10 minutes, after which the regu- 
lar sugar-oil mix was pumped in, and the wheel was run for 30 minutes. The 
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leather was then slowly dried, sour-dipped, rolled, and finished. In the 
second test, the bellies were washed with water in a wheel, then bleached and 
wrung before the alum retannage was applied. The amounts of ‘aluminum 
acetate and Epsom salts were 50 pounds and 16 pounds, respectively. These 
materials were added in dry form, and the wheel was run for 10 minutes. 
The usual sugar-oil mixture and clay were added, and the wheel was run for 
10 minutes. No fillers were used. The bellies were slowly dried, sour-dipped, 
rolled, and finished. 

In the pilot-scale test and the first tannery test, the aluminum acetate 
was dissolved before it was added. In the other test, the dry material was 
added, and the results show that there was considerable variation in the com- 
pleteness of retannage between the individual bellies in this test. It is be- 
lieved that application of aluminum acetate in dry form results in nonuni- 
form absorption and retannage. The results obtained in these tests, however, 
indicate that the use of aluminum acetate instead of the aluminum sulfate- 
sodium acetate mixture gives a firmer combination of Al,O;, as the shrinkage 
temperatures in general are higher for a comparable amount of total Al,Os. 
The amount of mineral matter is also reduced. All these leathers, when dried 
slowly in the laboratory to the proper moisture content, showed little ten- 
dency toward cracky grain. When they were overdried, however, and then 
wet back, the grain became tender. Figure I shows the stratigraphic distri- 
bution of Al,O; in the leather when this method was used. 


% COMBINED Al> 


3 34 5 o...-¥ 
LAYERS STARTING FROM GRAIN SIDE 


FIGURE 1. Stratigraphic Distribution of Al,O; in Leather. Aluminum Acetate-—Oil 
Wheel Method. 


Commercial basic aluminum acetate was also used successfully in dry 
dipping tests. Table V shows some of the conditions studied, and the results 
obtained by dipping at 45° C., which appeared to be the optimum tempera- 
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ture. Concentration of solution and time of dipping were varied. The results 
indicated that a dipping time of 4 hour will usually be satisfactory. The 
concentration of the solution must be varied according to conditions. Leathers 
from different tannages vary in the amount of solution they will absorb in a 
given time, and this point must be determined by test. Furthermore, leathers 
of different thickness from the same tannage will have different absorption 
capacities, so leathers must be sorted into three or four thickness classifi- 
cations before dipping. The variations in pickup of solution and Al,O; shown 
in Table V are wide, but represent various tannages. The last five tests, 
which were made with leather of the same tannage, show the variations, due 
mostly to thickness, which might be expected. The data show that, under 
proper conditions, leather of the desired Al,O; content, probably 2.50 to 2.75 
per cent, may be made and that the Al,Q; in this leather will be firmly fixed 
and well distributed, as indicated by boiling tests and shrinkage tempera- 
ture determinations. 


TABLE V 
Dry-Dip Retannage Tests with Aluminum Acetate at 45° C. 


Test number 3 4 5 6 


Concentration of solution 
in Al,O;, per cent 


pH of solutions 


Time of dipping, minutes 10 


Pickup of solution 
on dry leather 
weight, per cent 

Ash in leather, per cent 


Al,O,; in leather, per cent 1 


Shrinkage temperature 
of leather, °C. 100 





A number of insoles were retanned in the laboratory for testing by the 


Office of the Quartermaster General of the Army. In carrying out the retan- 
nage of these insoles, several results were observed that indicated that the 
retannage process could be applied more advantageously to bellies or belly 
centers than to finished cut soles. In the first place, the finished cut soles 
contain a fairly large amount of loading material and have been rolled and 
finished to the desired degree of firmness. Retannage of finished cut soles 
tends to increase to an undesirable extent both the mineral matter content 
and the firmness of the leather. The edges of the soles became overtanned 
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and cracky. Insoles are cut from leather which has been rolled in a moist 
condition. Some of the leather fibers have been put under an unnatural 
tension, which is released when the leather is wet. During the wetting 
operations incidental to alum retannage, this tension is released, resulting 
in a distortion of the sole pattern. For these reasons, we have found it de- 
sirable to apply the alum retannage to rough bellies and then load and finish 
to the required firmness. This procedure will reduce the losses resulting from 
shrinkage, distortion, and edge effect to a minimum. 

One objection to alum retannage is the production of tender or cracky 
grain. For many purposes where the grain is to be removed by light buffing, 
this is of little significance. We have found that crackiness may be largely 
eliminated by observing certain precautions. The amount of Al,O, in the 
leather should be no higher than necessary. A desirable range appears to be 
2.5 to 2.75 per cent. The amount of other mineral matter, such as Epsom 
salts, added to the leather should be reduced so that the total mineral matter 
will not be excessive. A light oiling of the leather after retannage is bene- 
ficial. Finally, the leather should not be overdried, which appraently is one 
cause of crackiness. 


SUMMARY 


The use of basic aluminum acetate for alum retannage of vegetable- 
tanned insole leather was shown to be more effective than retannage with 
aluminum sulfate which has been stabilized and neutralized to the desired 
basicity. Retannage may be carried out in regular tannery oil drums, but 
results indicate that retannage applied in the form of a dry dip to rough 
whole bellies or belly centers followed by oiling and finishing is to be pre- 
ferred. In applying the retannage, the tanner will find it necessary to adjust 
the process to his own type of leather. 

For the appraisal of serviceability, leather should be produced commer- 
cially by the proposed method in quantity adequate for large-scale wear 
tests. 
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DiscussIon 


S. S. Kremen: Those of you who have followed the work with the improve- 
ment of insole leather know that the alum retannage is considered to be 
fundamentally capable of marked improvement. 
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The principal weakness which has to be overcome is the cracky grain or 
tender fiber. Certainly Mr. Beebe has indicated that the possibility is that 
it can be done. 


I believe from talking to Mr. Rogers that there is one fundamental problem 
which is causing most of this trouble—a problem which is common to all 
attempts to retan or post-tan vegetable leather as produced in the tannery. 

You have to clean the grain and bleach it in the tannery. You could just 
follow the bleach, but at that stage the stock is coming through quite rapidly, 


and it is moved to the wringer in large amounts. You cannot then, without 
causing quite a bit of disruption in the tannery process, leave the stock over- 
night in the tanning bath in the optimum way. 

In this whole business you can have a great deal of trouble in any retanning 
with formaldehyde and chrome as well as the alum if you try to do it without 
assuring slow and uniform penetration and going through a thorough stripping 
to protect yourself from this cracky grain. 

The whole problem is, that if you want some improvement in the quality 
of your leather, you have to be prepared to make some modifications in the 
process along the lines that Dr. Merrill pointed out. Yes, it is surprising when 
you make an improvement if you don’t have to rebalance your whole process. 

I think all of us who are trying to improve the quality of insole leather 
are meeting with that very problem—this understandable hesitancy to re- 
balance the whole procedure while keeping it on an economic basis so that 
you can do your post-tanning. 

What I feel is the key to all these troubles that you run into is that there 
must be recognition that the whole process should be considered. It might 
possibly be the case that retannage may be done more conveniently at a 
different stage. Most of them now are done either in the oil wheel or dip. 

I wonder if anybody has any idea whether perhaps you might get sufficient 
improvement without the undesirable properties by doing it after the rocker 
yard when you may have sufficient tannage, and also the time to conveniently 
handle the procedure. 

BeesBe: | think it would be most desirable to adjust the retannage to fit 
a normal tanning process as nearly as possible. 

KreMeENn: Are there any questions or comments from the floor? 

J. S. Rocers: In our early studies of alum retannage, we did use some 
leather taken at earlier stages in the tanning, and that worked quite satis- 
factorily. 

Later on we thought it desirable to consider doing this work after the bleach 
because we found that bleaching leather after it had been alum retanned had a 
tendency to remove the alum tannage from the surfaces of the leather, par- 
ticularly the grain surface, and some from the flesh surface. Such leathers, 


when subjected to the boil test would show a certain amount of shrinkage 
in these areas after bleaching. 
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That is one of the reasons why we thought it desirable to do this work 
after bleaching. I think the alum retannage applied to leathers that have 
been partially stripped to remove excessive tanning materials from the grain 
area is desirable because the application of the alum retannage in the grain 
results, as you probably have noticed, in a fixation of any uncombined 
tanning materials that are there. That, naturally would have a tendency to 
form an area that would be likely to be brittle and have a tendency to crack. 

We feel that this difficulty can be overcome. In fact, we have prepared 
samples in the laboratory that have been successful in this direction, and we 
believe further tests in the tannery will enable us to prepare a leather that 
will be satisfactory in that respect. 

We have developed in the laboratory a testing machine which is ready for 
making dynamic tests on the insole leathers when we have leather that we 
feel will justify actual testing in this way, and also have a sufficient quantity 
of leather for use in actual service tests for correlation with the laboratory 
tests. 

I think then we will be able to appraise these leathers more satisfactorily. 

KREMEN: I| would like to know the preferred pH range for alum retannage. 
Secondly, was any work done on a companion or comparatively similar 
process based on aluminum formate. 

C. W. Beese: The pH range runs 3.8 to 4. In regards to the use of alumi- 
num formate there was none commercially available. 

Furthermore, we have tried sodium formate in our previous tests along 
with other materials, and found sodium acetate was the best stabilizing 
material for alum retannage. That doesn’t necessarily apply to chrome 
retannage but does to alum. 

If there is a commercial aluminum formate available we would like to 
try it. 


The Application of Statistics in the 
Tanning Laboratoryt 


I. The Use of a Youden Square 


F. D. Tuayer, Jr., E. G. Branco*, and F. Witcoxon** 


Technical Service and Development Division 
Stamford Research Laboratory 
American Cyanamid Company 

Stamford, Connecticut 


INTRODUCTION 


When carrying out experiments in the laboratory on the processing of 
small pieces of hides or skins, we have been confronted with the problem of 
tPresented at the Forty Seventh Annual Meeting, Groton, Conn., June 12, 1951. 


* American Cyanamid Company, P. O. Box P, Oak Ridge National Laboratories, Oak Ridge, Tennessee. 
**Statitician, Lederle Laboratories Division, American Cyanamid Company, Pearl River, New York. 
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how to design our experiments so that we may draw valid conclusions which 
can be used to establish the best procedures for large scale tanning tests. 
For several years we have been concerned with the evaluation of various 
agents, both tanning and chemical, as they affect weight yield, shrinkage 
temperature, plumping, grain drawing and other physical and chemical 
characteristics. During the course of our experimentation it was observed 
that employment of a naphthalene syntan in conjunction with a methylol 
melamine resin markedly plumped chrome tanned leather in the flank areas 
of the hide in contrast with those close to the backbone. Measurements 
showed that there was a variation in the degree of plumping obtained when 
compared either in a direction from butt to neck or from backbone to flank. 
These observations indicated that the structure of the hide was playing an 
important role. Also, they indicated that the influence of hide structure 
would have to be removed for the proper evaluation of experiments carried 
out with small pieces of leather. 

This was accomplished by laying out our sampling positions in the form 
of a simple 4 x 4 Latin Square!. Such a design allows for the comparison of 
four different treatments replicated four times and the removal of effects 
in a vertical and horizontal direction. Since it frequently happens that we 
wish to compare more than four treatments the use of the 4 x 4 square would 
necessitate the employment of a control each time a new set of variables 
was to be investigated. Since this design was not efficient when a comparison 
of a large number of treatments was being made the need for a better ex- 
perimental procedure was evident. 

Brownlee! describes various systems of analysis which possibly could 
be applied to this problem. Two of these, originated by Yates 2? and Youden $, 
respectively, appeared promising. 

Yates has proposed a series of designs consisting of incomplete blocks, 
that is, the treatments in each block do not constitute a complete replication. 
This scheme, however, did not appear desirable since the effect of position 
on a treatment can be eliminated in one direction only. In Youden’s method 
the effect due to position can be eliminated in two directions since each row 
constitutes a complete replication, and the number of blocks is the same as 
the number of treatments. The Youden squares may be considered to be a 
portion of a Latin Square, with some rows missing. For example, 16 treat- 
ments could be arranged in a sixteen by sixteen Latin Square of a particular 
type. If this square were divided horizontally into two parts, one of 6 rows 
and one of 10 rows, then one of the designs would consist of 16 incomplete 
blocks with 6 treatments in a block and with each row a complete replica- 
tion. It should be noted that in this design each treatment occurs twice in a 
block with every other treatment. 

We shall show how a Youden Rectangle of this design was employed by us 
in an experiment in the tanning laboratory. 
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GLOossARY OF TERMS 


An explanation of the terms used in statistical work with particular refer- 
ence to this experiment is given below. A more general explanation may be 
found by referring to Brownlee !, and other textbooks. 


Treatment: This is defined as the one variable deliberately introduced for 
purposes of evaluation. In this case, the treatments are sixteen tanning 
formulae which we propose to study. 

Block: This is a small portion of an experimental area, which is assumed to 
be of relatively uniform character, to which the treatments are applied. In 
the analysis of an experiment laid out in blocks, that portion of the variation 
due to blocks must be separated from that due to treatments as well as from 
that portion representing experimental error. In this experiment, each block 
represents a neck to butt strip of leather consisting of six, 6” x 6’, squares 
lying in a vertical axis (see Figure 1). 

Replication: This is the number 2f times each treatment is observed. The 
design used in this experiment requires six replications, i. e., each treatment 
was applied to six squares of leather. 

Efficiency: This has been described as a measure of the loss of information 
which is inherent in the design 3. 


DESIGN OF THE EXPERIMENT 


In designing our experiment we outlined sixteen tanning formulae employ- 
ing naphthalene syntans, both acid and neutral, in conjunction with a me- 
thylol melamine resin with or without the addition of mineral and organic 
acids. These treatments were planned so that we would be able to determine 
the significance of the following factors as related to the plumping of the 
leather: 


. Overnight aging of the leathers in the treating solution. 
Type of acidifying agent, i. e., sulfuric acid, and acid naphthalene 
syntan, and organic acids. 
Prolonged washing of the leathers after the resin application. 
Pretreatment of the leathers with neutral and acid syntans prior to 
resin application. 

5. The application of the resin in the absence of a naphthalene syntan. 

An outline of the sixteen treatments which were carried out to determine 
the effects of the above variables is given in Table I. 

Sixteen retanning treatments were assigned a letter, A to P, and the letters 
arranged in the 16 x 6 rectangle *. Youden arranged his columns so that the 
top row was in alphabetical order. This sequence, however, was modified by 
randomizing the order of the columns. This does not affect the properties 
of the whole design in any way, since the vertical order of each column 
remains the same (see Figure 1). 
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EXPERIMENTAL 


The methylol melamine resin used was a spray dried water-soluble type. 
A typical analysis is given below; it will be designated hereafter as ‘““M.M.R.” 
Total nitrogen 36.0% 
Total formaledhyde 43.4% 


The neutral naphthalene syntan was a spray dried sodium salt having an 
active ingredient of approximately 74%. This material will be designated as 
“N.N.S.”. 

The acid naphthalene syntan was a spray dried partially neutralized 
product. The acidity of this syntan was equivalent to 11.0% calculated as 
sulfuric acid and contained approximately 51% of active ingredient. This 
syntan will be designated as “A.N.S.”’. 

Eight sides of split and shaved chrome tanned leather, four left and four 
right sides, were wet back in a drum and horsed to drain under cover over- 
night. For blocks I and II, twelve pieces of leather, 6” x 6”, were cut from 
side “ta”, as shown in Figure 1, and the corresponding numbers punched in 
the lower left corner of each piece. The right edge of Column II is adjacent 
to the backbone. This procedure was repeated on the remaining sides. The 
numbered leathers were separated into their treatment groups, weighed, 
and stored in a closed container in a refrigerator until ready for use. 

Prior to each retannage, the leathers were withdrawn from storage and 
thickness measurements were taken. These measurements were made on 
each piece at 16 different positions with the aid of a 6” x 6” template having 
16 evenly spaced holes. The thickness reading was taken approximately 10 
seconds from the time the foot of the amthor thickness gauge made contact 
with the leather. The average thickness of each leather piece was obtained 
from these measurements which are recorded as 1 x 10-3 inches. 

After the thickness measurements had been recorded, the leathers were 
washed in demineralized water for 20 to 30 minutes, drained and subjected 
to their respective treatments using the tanning,drums described by Morash 
& Tremberth‘. A set of four treatments was carried out on each of four 
successive days. 

The methylol melamine solutions were prepared by dissolving the resin in 
water at 120°F. followed by cooling to 105° F. prior to adding to the drum. 
The liquor temperature was kept at 100°F. during drumming and at room 
temperature when aging overnight. 

All of the leathers were washed following treatment, then wrung twice 
under moderate pressure and allowed to horse for at least an hour in order 


to affect proper moisture equilibrium. Thickness measurements were again 


taken at this point, and the average increase for each leather was recorded 
with respect to its location in the Youden Square, as illustrated in Figure 2. 
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2—Thickness Increases of Wet Treated Leathers Arranged in Youden Square. 
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Treatment A 
Blue Wt. = 
375 g. 
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Treatment B 
Blue Wt. = 
373 g. 


TREATMENTS 


Treatment C 
Blue Wt. = 
380 g. 





Drum 10 
Minutes in: 
3%N.N:S. 
50% H,O 
Add: 

3% M.M.R. 
50% H.O 
Drum 120 min. 
pH = 4.7 
Drain 

Wash 5 min. 


Drum 10 
Minutes in: 
3% N.N:S. 
50% H.O 
Add: 

3% M.M.R. 
50% HO 
Drum 120 min. 
pH = 4.8 

Let stand in 


liquor over- 


night. 
pH of wash 
water = 3.8 
Drain 
Wash 5 min. 


Drum 10 
Minutes in: 
3% N.N:S. 
50% HO 
Add: 

3% M.M.R. 
50% H.O 
Drum 90 min. 
pH = 4.8 
Add: 

1°% Sulfuric 
Acid 

10% water 
Drum 30 min. 
pH = 2.6 
Drain 

Wash 5 min. 


Treatment D 
Blue Wt. = 
379 g. 


Drum 10 
Minutes in: 
3% N.N.S. 
50% H.O 
Add: 

3% M.M.R. 
50% H,O 
Drum 90 min. 
pH = 4.8 
Add: 

1% Sulfuric 
Acid 

10% water 
Drum 30 min. 

pH = 2.5 

Let stand in 
liquor over- 
night. 

Drain 

Wash 5 min. 


Treatment E 
Blue Wt. = 
368 g. 


Drum 10 
Minutes in: 
3% N.N:S. 
50% HO 
Add: 

3% M.M.R. 
50% HO 
Drum 90 min. 
pH = 4.7 
Add: 

1° Sulfuric 
Acid 

10% water 
Drum 30 min. 
pH = 2.5 
Wash 30 min. 
Drain 


Treatment F 
Blue Wt. = 
363 g. 


Drum 10 
Minutes in: 
3% A. N.S. 
50% H:O 
Add: 

3% M.M.R. 
50% H,0 
Drum 120 min. 
pH = 4.0 
Drain 

Wash 5 min. 





Treatment G 
Blue Wt. = 
363 g. 


Drum 10 
minutes in 
3% N.N.S. 
25% H.O 
Add: 

5% M.M.R. 
50% H.O 
Drum 90 min. 
pH = 4.8 
Add: 

3% A.N:S. 
25% H,0 
Drum 30 min. 
pH = 3.7 
Drain 

Wash 5 min. 


Treatment H 
Blue Wt. = 
371 g. 


Drum 10 

minutes in 

3% N.N:S. 

50% H,O 

Add: 

3% M.M.R. 

50% H,O0 

Drum 90 min. 

pH = 4.7 

Add: 

1% Acetic 
Acid 

10% H.O 

Drum 30 min. 

pH = 4.0 

Drain 

Wash 5 min. 


Treatment I 
Blue Wt. = 
377 g. 


Drum 10 

minutes in 

3% N.N:S. 

50% H,0 

Add: 

3% M.M.R. 

50% HO 

Drum 90 min. 

pH = 4.7 

Add: 

1% Formic 
Acid 

10% H,O 

Drum 30 min. 

pH = 3.3 

Drain 

Wash 5 min. 


Treatment J 
Blue Wt. = 
378 g. 


Drum 10 
minutes in 
3% N.N:S. 
25% HO 
Add: 

3% M.M.R. 
50% H,O 
Drum 90 min. 
pH = 4.7 
Add: 

3% A.N:S. 
25% HO 
Drum 30 min. 
pH = 3.6 
Let stand in 
liquor over- 
night 

pH = 4.0 
Drain 

Wash 5 min. 


Treatment K 
Blue Wt. = 
379 g. 


Drum 10 

minutes in 

3% N.N:S. 

50% H,O 

Add: 

3% M.M.R. 

50% H,O 

Drum 90 min. 

pH = 4.8 

Add: 

1% Acetic 
Acid 

10% H:,O 

Drum 30 min. 

pH = 4.0 

Let stand in 

liquor over- 

night. pH 

3.7. Drain 

Wash 5 min. 


Treatment L 
Blue Wt. = 
368 g. 


Drum 10 
minutes in 
3% N.N.S. 
50% H,O 
Add: 
3% M.M.R. 
50% H:0 
Drum 90 min. 
pH = 4.8 
Add: 
1% Formic 
Acid 
10% H,O 
Drum 30 min. 
pH = 3.3 
Let stand in 
liquor over- 
night. pH 
3.3. Drain 
Wash 5 min. 





Treatment M 
Blue Wt. = 
386 g. 
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Treatment N 
Blue Wt. = 
381 g. 


Treatment 
Blue Wt. 
386 g 


oO 


Treatment P 
Blue Wt. = 


388 g. 


Drum 120 min. Drum 120 min. 


Drum 120 min. 


Drum 120 min. 
in: 
3% ANS. 
100% H.O 
pH = 2.7 
Drain 
Wash 5 min. 


in: 
100% H.O 
pH = 3.3 
Drain 


in: in: 
3% M.M.R. 3% N.N:S. 
100% H,O 100 % HO 
pH = 4.2 pH = 3.7 
(N.B.Liquor Drain 
was milky Wash 5 in. 
white in ap- 
pearance after 
the run) 
Drain 
Wash 5 min. 


TABLE III 


Analysis of Variance 


Source of Variation 


M.S. M.S./M.S. Error 


49 .9976 
280.6109 
1176.5439 
58.1542 


(P) 
Rows 
Blocks* 


Treatments 


9.99 
18.71 
78.44 
0.969 


10.3 
19.3 


0.001 
0.001 


0.001 
Error 


1565 .3066 


Total 


*Ignoring treatments. 


TABLE IV 
V Values and Corrected Means 


Uncorrected 


Treatments Treatment Means 


‘alues 


Corrected Treatment Means 


A 08 
B 3.85 
7 .80 

3.22 
11 
31 
17 
73 
O08 
94 
48 
82 


13.34 
15.11 
14.06 
14.48 
11.15 
10 
13. 
Ee: 
12. 
15. 
13. 
13. 
2.62 
34 6.92 
97 6.29 
80 5.46 


13.97 
15.19 
13.88 
13.59 
10.92 
11.28 
12.93 
12.17 
12.00 
15.33 
14.25 
13.41 

ee 

.19 

65 

67 


43 


34 


74 


COO r- NM OW 


Oe 
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STATISTICAL ANALYSIS 


An analysis of Variance, Table III, was conducted using the following 


statistical procedure as outlined in Brownlee!, pages 147-149 from the data 
recorded in Figure 1 and that shown in items I through XIV. 


I. 
Il. 
ILI. 
IV. 
V. 


VI. 


Square each difference as sum, e(n) 2 

Sum the differences and square, (en) ?; divide by 96. 

Sum the block totals, square each sum and add, e(block) 2; divide by 6. 

Sum the rows, square each total and add, e(rows) 2; divide by 16. 

Arrange the treatments in the form of symmetrical incomplete 
blocks, see Table II. Sum each treatment and multiply by 6. 

Sum the block totals in which are contained the treatments to be 
studied, e. g., sum all blocks containing Treatment A, sum all 
blocks containing Treatment B, etc. 


. Obtain Q values, i. e., V. minus VI. above, for each treatment, see 


Table II. (Q is the mean of each treatment minus the mean of the 
block totals in which that treatment occurs, multiplied by the 
number of units in a block. 


Square each Q value and sum, (Q) ? 


. a. I minus II — total Sums of Squares (Total §.S.) — A. 


b. III. minus I] — Sums of Squares of blocks, ignoring treatment 
effects — B 
. IV minus II — Sums of Squares of rows or replications — C 
. Sums of Squares of corrected treatment means 
(Q)?xt + 
NK(K-1) 
t No. of treatments, i. e., 16 
N — Total No. of units, i. e., 96 
K — No. of units per block, i. e., 6 
e. Error Sums of Squares = A minus (B+C+D). 


Divide S.S. of rows by 5 = Mean Square of rows, where 5 equals the 
number of degrees of freedom (D.F.). 


Divide S.S. of blocks and S.S. of treatments by 15 (D.F.), equals 
M.S. blocks and M.S. treatments. 

Divide S.S. error by 60 equals M.S. error. (Total D.F. — N-1 or 95. 
Error D.F. — 95 -(5 + 15 — 15) — 60 


Divide M.S. values in XII and XIII by M.S. error (XIV). 


Refer to ‘““Tables of Variance Ratios’! to determine whether or not 
the mean square ratios in XV are significant at a probability level 
of 0.05. The values obtained in XV must be greater than that 
indicated in the tables in order to be significant. 
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XV. Obtain V. Values, deviation of treatment means from the grand 
mean corrected for block differences, where 
V=O (t 1) 

N(K - 1) 
for each treatment. See Table IV. 

XVI. Obtain corrected treatment means V value plus grand mean, 
where grand mean — n divided by 96. 

XVII. If significance exists, calculate L.S.D. term, i. e., Least Significant 
Difference, according to Yates as described in Brownlee '!, under 
Balanced Incomplete Blocks, where 


L.S.D. J 2 x sx MS. error x 2.0+ 


t tae (1) oe (P) 
2.0 — the value for “‘t”, Table oft* °, ata probability level 
of 0.05 for 60 D.F. 
XVIII. Rank the corrected treatment means obtained in XI and categorize 
the means into levels according to their significant difference. 

The analysis of Variance indicates a very high degree of significance of 
the effects of rows, blocks, and treatments, at probability levels of greater 
than 0.001. The Least Significant Difference term, between two means, was 
calculated using the formula shown previously and was found to be 1.20 
(P—0.05). The application of the L.S.D. term will be shown later. 

The problem of classifying an array of means into groups which are sig- 
nificantly different does not appear to have been completely solved by statis- 
ticians. Recently Tukey 5 has proposed a procedure for determining whether 
or not treatments within a major group or groups separated by the L.S.D. 
term differ from each other. 


In order to classify the treatments means they are first arranged in order 
of magnitude, greatest to least. The L.S.D. term is applied to each of two 
adjacent values at a time. This operation is based on the principle that the 
L.S.D. term is merely an expression of a difference which would have been 
significant if there were only two varieties. A major group boundary exists 
when any gap between two adjacent treatments is greater than the L.S.D. 
term. 

Categorization of our data in the. above manner resulted in the separation 
of three major groups, the first group, “‘a”, consisting of twelve mean values. 
All treatments containing combinations of syntan and methylol melamine 
are in this group. That they are more effective with regard to plumping 
when used together can readily be seen from the data shown in Table V. A 
further breakdown and classification of the means of Groug “a” into sub- 
groups was effected by use of the Tukey Test for determining the “approxi- 
mate unit normal deviate” from the following formula: 
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m- m ~ 6/5 logis k 


8 


m 





cos ans 
3(1/. + In) (k means) 





3 “ans 
3 (4% +1/n) ( means) 


the grand mean of the group 
the worst straggling mean 


Standard deviation of the mean Error mean square 


of in this case 6 
number of means in a group (must be greater than 3) 
number of degrees of freedom used in obtaining the error 
mean square. 


TABLE V 
Classification of Corrected Mean Values for the Wet Leathers into Major 
Groups and Subgroups 
Corrected Group 


Treatment Mean Value Designation Brief Description of Treatment 





15.20 ay Acidified with A.N.S. and aged overnight 
15.11 ay No acidification with overnight aging. 


14.48 ae Acidified with sulfuric acid and aged overnight. 
14.06 ae Same as D with no overnight aging. 

13.74 ae Acidified with acetic acid and aged overnight. 
13.43 ae Acidified with A.N.S. with no overnight aging. 

13.34 ae No acidification and no overnight aging 

13.08 ae Acidified with formic acid and aged overnight. 


12.34 a3 Same as L, with no overnight aging. 
11.99 a3 Same as K, with no overnight aging. 
31.39 a3 Acidified with sulfuric acid and washed 30 minutes. 
10.95 ‘ Same as A, but pretreated with an acid syntan. 


! 6.92 M.M.R. alone, with no syntan pretreatment. 
O 6.29 N.N.S. alone. 
e 5.46 A.N.S. alone. 


M 2.62 : Blank 





If the value obtained on solving the formula is greater than 1.96 (see 
Table of t, t—0.05, D.F.+ ), then at a probability of 5 in 100; the most 
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straggling mean does not belong in the major group. This process is repeated 
on the remaining values until no more stragglers can be separated from either 
side of the original set of figures. Means which are thus separated from one 
side are grouped and designated as a sub-group. Therefore it can be shown 


that (1) members within a group (either major or sub-group) do not differ 
(2 


significantly among themselves; (2) yet do differ significantly from members 
of other groups. 

The classification of the sixteen corrected treatment means using the 
L.S.D. term and the Tukey Test, at P—0.05, is recorded in Table V. The 
data show that the major group classification “a”’ has been broken down into 
three sub-groups by the Tukey Test. These results indicate that the various 
combinations of syntan and methylol melamine together with modifiers can 
be separated into different degrees of effectiveness. 


Discussion oF REsuLts 

From the data presented it can readily be observed that the use of an acid 
or neutral syntan employed in conjunction with a methylol melamine resin 
increases the fullness of chrome tanned leather over that produced by any 
one of these agents alone. 

The fullest leather is produced by aging in the syntan resin liquor overnight. 
The use of organic acids as acidifying agents appears to be detrimental to 
filling. 

Prolonged washing of the leathers after resin application has a significantly 
‘deleterious effect upon plumpness. This is in all probability due to removal 
of the melamine resin in the wash water. 

Leathers pretreated with an acid syntan showed poorer fullness than those 
pretreated with a neutral syntan. These results may be dependent upon the 
amount of active ingredient present in the syntan or may be related to the 
formation of synthetic tannin-chrome complexes. 

It was observed that the melamine resin polymerized almost spontaneously 
when no syntans were present in the retanning liquor. 

From the data presented the most desirable method of applying the syn- 
tan-resin retannage on a larger scale is that shown for Treatment A employing 
a neutral naphthalene syntan. This is based on the amount and cost of the 
materials used, the length of time of treatment and the degrees of plumping 
obtained. The necessity of overnight aging of the leathers in order to provide 
additional fullness is contingent upon the economics with regard to processing. 


SUMMARY 
1. Employing a Youden Square design a series of sixteen retannages were 
conducted on chrome tanned side leather with neutral and acid naphthalene 
syntans in conjunction with a methylol melamine resin in order to arrive at a 
decision as to those treatments and procedures which most effectively in- 
crease plumpness. 
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2. A statistical comparison of the data obtained was made with the aid of 
the Analysis of Variance and the Tukey Classification Test, observing the 
plumping characteristics as influenced by the following factors: 

a. Overnight aging of the leathers in the syntan-resin liquor. 
b. The type of acidifying agent used: sulfuric acid, acid syntan and 
organic acids. 
Prolonged washing of the leathers after the resin application. 
Pretreatment of the leathers with neutral and acid syntans prior to 
resin application. 
The application of the resin without a naphthalene syntan present. 
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Discussion 

R. M. Lotiar: This paper represents a fine example of how the use of the 
proper experimental statistical procedures permits one to make valid decisions 
upon complicated treatment of facts, which otherwise would be difficult or 
impossible to make, at least without considerable additional work. 

Dr. Turley should certainly be pleased to note how his prediction of the 
increase of the use of statistical design would occur has come true since it 
has been shown to us in the same afternoon. 


Of course, in any one of the uses of mathematical procedures, we always 
ask the question, how well the results had been shown to correlate with later 
practical experience. 


I noted in looking over the fifth table that these major groups did seem to 
have a pattern which was logical and which tends to give a confirmation to 
the accuracy of statistical procedures. But the proof of the pudding is in 
the eating, and that is, “Can you apply the results of these experiments into 
practice?” 

I wonder, through some of their customer service work, whether the Ameri- 
can Cyanmid has been able to see whether these conclusions are confirmed in 
practical scale work in the tannery. 

F. D. Tuayer: Yes, I would like to say that some of the work that has 
been shown in this report has been confirmed on a practical scale, and also 
other work that we have carried on in the laboratory employing statistical 
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procedures for evaluation, has been confirmed on a practical basis or has 
confirmed observations made in the tannery. That is, the work was carried 
on, and we confirmed that by statistical work. It works either way. 

Lotxiar: I am particularly pleased to see this verification of applicability 
of statistical procedures to the leather industry, perhaps because it fits in 
with my own ideas, as you will see in the paper! will presenton the question 
of an analysis of retan leather. 


Tuayer: There is one thing I would like to say before concluding, and 
that is that statistics lead you to the making of a decision. It is not going to 


solve all your problems or tell you why things are so or why they are not so. 
You cannot expect statistics to do everything. 


ABSTRACTS 


The Behavior and Evaluation of Tannin Fixing Agents. By Erich Béhme and L. K. 
Schworzer. Das Leder, 2, 97 (1951). In making factory type sole leather by the new, rapid 
tanning method, the leather is treated with a material to fix the uncombined tannin. At 
present the demand is for a flexible, natural colored leather of not too high specific gravity, 
with low water solubles and with low water absorption. Such leather may be obtained also 
by impregnation, as little, if any, distinction can be made between impregnation and fixation 
of uncombined tannin. Fixing agents in use consist of sizing materials of all kinds, degraded 
glue, casein, either alone or mixed with oils, soaps, Epsom salt, or sugars. After the fixing 
agent, treatment with formaldehyde occasionally follows. The agent should not only irre- 
versibly fix the excess tannin, but should also equalize and lighten the color and reduce 
water absorption. Commercial agents fill these requirements very well. 

Hexamethylenetetramine and derived products fix the tannin not only on the surface, but 
throughout the leather; however, auxiliary tannins that lower the pH value below 3.5 must 
not be used or formaldehyde and ammonia will be liberated. High molecular condensation 
products mainly fix surface tennin. Rather small amounts of fixing agent give best results; 
too much may reverse its action and result in increased water solubles. For evaluating an 
agent, a solution of known tannin content may be treated with increasing amounts of the 
fixing agent, after which ihe precipitate that forms may be filtered and weighed. From these 
data one can determine the suitability of the agent, the proper amount to use and the 
expected effect on color and other properties of the leather. The method is as follows: 
Prepare the tannin solution in the usual manner, filter through a filter candle and adjust the 
pH to 3.5~-4.5. The solution must not be too concentrated or the precipitate will be difficult 
to filter, nor too dilute or a precipitate will be slow to form. In general, prepare a 10 
per cent solution of a solid extract, or a solution between 2° Be and 6° Be. Prepare a 10 
per cent or 20 per cent aqueous solution of the fixing agent and filter. To 100 cc. portions 
of the tannin solution at room temperature add suitable increasing amounts of the fixing 
solution (for example 10, 20, 30 cc.). Cover the vessels and leave for 24 or 48 hours in the 
dark. Filter through 25-50 cc. Jena glass filters, using gentle suction. Note appearance and 
color of the precipitate at the start and end of filtration. Wash with 25 cc. of water, suck 
dry, then dry below 50°C to constant weight. If the filtrate is cloudy use a finer filter, or if 


this is not effective, stir a weighed amount of a filter aid such as Kaolin into the solution 
before filtering. 3. pK 
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The Structure of Fibrous Proteins of the Collagen-Gelatin Group. By L. Pauling 
and R. B. Corey. Proc. Nat. Acad. Sci. 37, No. 5, 272 (1951). The diffraction pattern 
of collagen and gelatin is characterized by a meridional arc at 2.86 A. This arc is essen- 
tially uninfluenced by a change in source of material or in previous treatment. The principal 
equatorial reflection, which for dried tendon corresponds to the spacing 10.4 A, varies greatly 
in spacing with source and treatment of material. Collagen evidently consists of polypeptide 
chains extending along the fiber axis and rather loosely packed in parallel orientation. As 
explained below, the equatorial reflections correspond to a hexagonal packing of circular 
cylinders. 

On the basis of the configuration of the amide group in a peptide, as predicted from X-ray 
investigations by the authors on related simple substances, the length of an amide group 
with the cis configuration is 2.83 A, which is close to the observed fiber-axis spacing. A 
structure is formulated with use of polypeptide chains in which there is an alternation of 
two cis groups and one trans group as shown in Figure 1. 
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FIGURE 1 


Diagrammatic representation of the configuration of polypeptide chains in the collagen- 
gelatin three-chain helix. 


The ease of lateral swelling of collagen indicates lack of hydrogen bonding between mole- 
cules but the presence of intramolecular hydrogen bonding. For cylindrical molecules in 
hexasonal packing the principal equatorial spacing of 10.4 A (for dried collagen) recalculated 
for dioo leads to 125 A* as the basal-plane area per molecule, and with 2.86 A as the fiber 
axis length to 358 A* as the volume per unit, or 215 cm* per mole of units. The mass per 
unit is 291 g, and since the average residue weight for collagen and gelatin is found by 
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analysis to be slightly less than 100, there are about three residues in the unit of the mole- 
cule (2.86 A length). It is concluded, therefore, that the collagen or gelatin molecule con- 
sists of three polypeptide chains. The intramolecular hydrogen bonds in the collagen-gelatin 
molecule must be lateral bonds between the three polypeptide chains that constitute the 
molecule. 


FIGURE 2 


Drawing representing the proposed struc- 
ture of the collagen-gelatin molecule. 


A structure is postulated in which each of the three polypeptide chains is coiled into a 
helix, the coiling being achieved through the bending of the chain at the position of the a 
carbon atoms, and the three helixes having a common axis. For the ideal configuration, in 
which the three a carbon atoms are similarly oriented directly above and below one another 
along a line parallel to the fiber axis, the dihedral angle at these carbon atoms is 97° C. 
Some distortion of the structure is required in order that satisfactory hydrogen bonds be 
formed. This distortion consists in a rotation around the two single bonds formed by the a 
carbon atoms, so as to draw the a carbon atom Cz (see Figure 2) closer to the axis of the 
helix by 0.34 A than the a carbon atoms C; and Cs. The hydrogen bonds are introduced in 
such a way that the three chains of the molecule are related to one another by a three-fold 
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axis of symmetry. The a carbon atoms Cz lie at the corners of an equilateral triangle of 
edge 5.60 A, and the atoms C; and C; at the corners of an equilateral triangle with edge 
6.20 A. The two cis amide residues are rotated by about 9° out of the orientation parallel 
with the fiber axis. The trans residue is rotated through 30° about its C; ...C, axis. The 
trace of this axis on the basal plane is 2.44 A. The relation of this trace to the 6.20 A 
triangle of the Cs and C, atoms is such that the angle of rotation about the fiber axis that 
converts one three-residue element of a polypeptide chain into the element following it in 
the chain is 40°. This angle of rotation can hardly be varied by more than 3° without intro- 
ducing unsatisfactory structural features. The helix formed by a single chain of the collagen 
molecule is thus found to have very nearly a nine-fold screw axis of symmetry. 





FIGURE 5 


Diagrammatic representation of the collagen three-chain 
helix 


The translation of the operation converting one structura! element into the following one 
in the chain is given for the proposed model as 8.58 A, which corresponds to 2.86 A per 
residue, in exact agreement with the X-ray value. 
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The nature of the inter-chain interactions is shown in Figure 1. Two hydrogen bonds are 
formed per unit. The Ni— H.... O2 bond has a length of 2.63 A. The N2-H....Os 
hydrogen bond has the length 2.83 A. If the model were to be changed by a small additional 
rotation of the trans amide group the distance would be significantly shortened. 


The correlation between the chemical composition of the collagen-gelatin proteins and the 
existence in the structure of the two rather than three hydrogen bonds per element is pointed 
out. Chemical analysis shows one-third of the amino acids in collagen and gelatin are pro- 
line or hydroxyproline. In residues of these amino acids the nitrogen atom does not have an 
attached hydrogen atom and so does not enter into hydrogen-bond formation. 

The structure of the collagen-gelatin molecule can be represented diagrammatically as 
shown in Figure 5. The three helical polypeptide chains are shown projected onto the sur- 
face of a cylinder. This structure of the molecule provides immediate explanation of the 
principal mechanical property of collagen, its extensibility over only a limited range. The 
effective fiber-axis length of the trans residue in the molecule as shown is 2.93 A. If on the 
application of force this residue were to be twisted into a parallel orientation, its effective 
length would be 3.83 A, the C.-C, distance. This maximum increase in length corresponds 
to a 10 percent extension of the molecule. It is likely, however, that the bond angles and 
planarity of amide groups would prevent complete parallel orientation, and that only a some- 
what smaller extension could be achieved. 


The way in which the molecules are packed together in a fiber of tendon is shown in 
Figure 6. The cylindrical molecules are arranged in hexagonal packing. They are all helical 
with the same sense, either right-handed or left-handed. 
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FIGURE 6 


Diagrammatic representation of an aggregate of collagen molecules in 
collagen fiber. 
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The proposed structure accounts in a striking way for the principal features of the X-ray 
diffraction pattern of collagen and gelatin. A fiber consisting of these cylindrical molecules 
in hexagonal packing, with a, = 12.50 A (at normal humidity), would be predicted to pro- 
duce equatorial reflections (10.0), with d = 10.83 A, (11.0), with d = 6.25 A, (20.0), 
with d — 5.42 A, and (22.0), with d = 3.13 A. Published data show strong reflec- 
tion at 10.9 and a medium reflection at 5.42 A. Calculation of the form factor for collagen 
on the assumption of cylindrical symmetry leads to the prediction that a minimum in intensi- 
ties of reflections would occur at about d = 7.14 A and another minimum at d = 2.89 A. 
These values are close to those of 6.25 A and 3.13 A mentioned above. 


The predicted unit of structure of crystalline collagen, except for perturbations due to the 
distribution of side chains is a hexagonal unit with a, = 12.5 A (normal humidity) and 
c, == 25.74 A, the fiber axis distance for nine residues. CG 


Alcohol Fractionation of Swedish Pine Bark Extract. By A. Haglund. Qesterr. Le- 
der-Zeitung, 5, 404, (1950). Swedish pine bark contains 16-19 percent tannin (filter method) 
and has a purity of 65-68. Extract made from the bark has a purity of 60-65, a tanning 
value of 83-91 and a combining value of 55-61, but it contains much sediment and makes 
dark brown, hard, empty leather. Extract containing 36-38 percent dry matter was separated 
into two fractions by addition of benzene-denatured alcohol to give a concentration of from 
50 to 80 percent alcohol (on water-alcohol basis). The precipitate was filtered in a Biichner 
funnel, washed with 50-80 percent alcohol, then taken up in water. Alcohol was removed 
from each fraction by evaporation in vacuum. Fraction 1 (alcohol insoluble) was a brownish 
gray, viscous fluid, whereas fraction 2 was a clear mobile liquid. Alcohol fractionations were 
also made of tanning liquors after they had been used for tanning pieces of skin for 20, 66 
and 134 hours. Only a relatively small amount of the alcohol insoluble fraction was taken 
up by either hide powder or pieces of skin. During tanning, the alcohol insoluble fraction 
in the liquor becomes greater but the amount absorbed by skin never becomes equal to the 
amount of alcohol soluble material taken up. Ve 


Contributions on Pine Bark Tannin. I. Separation of a Pine Bark Extract into 
Two Fractions by Partial Tannin Precipitation with Ethyl Alcohol. By A. Haglund. 
Das Leder, 2, 145, (1951). Kiintzel and Melzer [J.4.L.C.A. 43, 613] first separated pine 
bark extract into fractions with ethyl alcohol and found that the fractions differed in tanning 
value. The present work on Swedish pine bark was undertaken in the hope that a method 
for improving the extract might be found. The material was a technical, liquid, pine bark 
extract made with mild sulfiting; it contained all of the tannin from the bark including that 
which is difficult to extract. To the liquid extract, having a tannin content of 21-23 percent, 
alcohol was added until the alcohol concentration was 80 percent. The precipitate (fraction 
1) was dissolved in water then concentrated as far as possible under vacuum to remove 
alcohol. The solution (fraction 2) was not evaporated to dryness but only to the concentra- 
tion of a liquid extract. 

Fraction 1 foamed excessively and could not be concentrated to more than 25 percent 
because of its high viscosity. It had a high insolubles content which did not settle because 


of the viscosity. Fraction 2 was fluid when concentrated to 60 percent dry matter and 
remained clear on dilution. The following analytical data were obtained: 
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extract 


Original Fraction Fraction 
1 2 


Dry matter, % of original extract 100 32.7 67.3 
Tannin, % 58.4 37.2 59.4 
Nontannin, % 37.3 42.6 39.1 
Ash (on dry matter), % 2.8 4.8 1.8 
Tanning value 84.1 68.5 102.6 
Combining value 51.2 56.1 60.8 
Purity by filter method 61 62 60 

Purity by shake method 45 22 413 

Difference in purity (astringency) 16 10 17 

Insolubles, % 4.3 15 
Salted out at 1/3 saturated, % 21.4 14.4 
Salted out at 2/3 saturated, % 16.2 17.0 
Salted out at 3/3 saturated, % 16.4 - 13.3 
Not salted out, % 41.3 79.8 48.2 


Fraction 1 appeared to be more stable than fraction 2 because it was not salted out, how- 
ever this lack of precipitation by salt may be due to the high viscosity. Fraction 1 made 
hard, dark, worthless leather similar to that made from pure lignin extract. Fraction 2 
produced a soft, light leather suitable for fine leather work; this leather was better than that 
made with the unfractionated extract. Removal of Fraction 1 would improve pine extract. 
Fraction 1 consists principally of neutral salts. Its high viscosity and other characteristics 
indicate that the the acids present as neutral salts are quite different from the acids found 
in Fraction 2. Lm. 


A Method for Determining the Amount of a Tanning Extract that can be Salted 
Out. By A. Haglund. Das Leder, 2, 150 (1951). The method for determination of insolu- 
bles in tanning extracts [published in J.4.L.C.A. 44, 68, (1949)] has been applied to the 
determination of the fraction of an extract salted out at various salt concentrations. The 
method is as follows: To a weighed, 50 ml. centrifuge tube add from 20 to 40 grams of a 
l percent tanning solution and reweigh (A). Add salt in the required amount to make the 
solution 1/3, 2/3, or 3/3 saturated with salt. Stopper the tube, shake by machine for 15 
minutes, then centrifuge 90 minutes at 3000 revolutions. Pour off the supernatant liquid and 
weigh the wet tube containing the precipitate (B). Wash the tube contents into a porcelain 
dish, evaporate, dry, and weigh (C). Ash the residue, determine chloride by titration, cal- 
culate as sodium chloride and subtract this weight from the weights B and C. The true 
weight of material salted out (X) can then be found from the equation (B-X)b/100 + X = C 
where b is the concentration of the centrifuged solution. b can be determined directly by 
evaporating some of the clear solution or can be calculated from the equation: b = 100 
{ (Aa/100)-C]/(A-B) where a is total solids in the original solution. I. D.C. 


The Use of Statistical Research in the Leather Industry. By J. A. Sagoschen and 
K. F. Martin. Oesterr. Leder-Zeitung, 5, 390, (1950). A discussion of the value of statis- 
tical methods in the control of leather quality. LEG 


Corrosion Protection in ihe Leather Industry with Special Consideration of Chlo- 
rinated Rubber Coatings. R. Leukauf. Oesterr. Leder-Zeitung, 5, 408, (1950). A 
lecture. I. D.C. 
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NOTHING LIKE IMPROVEMENT! 


and the “Double Action” 


New NOPCOLENES 


bring you improvement PLUS 


Ever hear how roast pork got its start? 
Charles Lamb, essayist, has given us the dope, 
culled from an ancient manuscript: A Chinese 
hog raiser let his pigs share his home. One 
day, his son burned down the family shack. 
Groping in the ashes, the boy encountered 
roasted pig. He licked his fingers to cool 
them . . . and brother! how good they tasted. 
He grabbed for more meat, and gave his dad 
some. Together they quickly built a new 
house, put new pigs inside, and set the place 
afire. Neighbors caught on, and home-burn- 
ing became the favorite pastime in China. 

Today, modern appliances heat-seal pork 
juices and cook ‘“‘to a turn” . double- 
action improvement of the first magnitude! 

Ever hear, too, how Nopcolene* fatliquors 
got started? Through extensive research, 
backed by the conviction that ‘‘double-action”’ 
oils, giving excellent surface lubrication plus 


easily controlled penetration, would aid the 
tanning industry tremendously. 

The first Nopcolenes proved our theories 
sound, but today’s improved Nopcolenes are 
truly unique. They accomplish an over-all 
fatliquoring job with exceptional efficiency. 
Using them singly or in combination, the 
tanner can obtain leather with any degree of 
surface feel, temper, hand, break or stretch 
desired. 


Full information, and working instruc- 

tions are available upon request. 

Free! This book gives up- 

to-the-minute data about 

Nopco's improved Nopco- 

lenes, and formulas for 

various leathers. Send for 

a@ copy. 


Nopco Oils Make Good Leather Better 


NOPCO CHEMICAL COMPANY, Harrison, N. J. 


4coummm* 
Fresancr 


Branches: Boston © Chicago * Cedartown, Ga. * Richmond, Calif. 


*T.M. Reg. U.S. Pat. Off. 





CALAFENE 
shai and Filler 


PIGMENT FINISHES Uniform os binder, filler and carrying agent. 
Builds up body. Improves covering power and 
spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 


Nels gis ae imparts permanent flexibility. Does not “pipe” or 
crack. Covers cuts and imperfections. 


Plumps the skins, strengthens and builds up low 
ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 


Established 1900 


a Apex Chemical Co., Inc. 
225 West 34th St., New York 1, N. Y 


UNION TANNERS SUGAR - CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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Better Leathers at Lower Cost ... 


It’s Easy With Linco Products 


Do you believe the maintaining of leather 


LINCO PRODUCTS markets desirable? If so, highest quality 


e leathers at lowest possible cost are necessary. 

PANCREATIC BATES To accomplish this, no single improvement 

FILLERS can be the answer but a lot of steps in the 

SOLE LEATHER FINISHES right direction might. Better yields is a very 
TANNER'S LIME important step. 

AND CHEMICALS We invite your inquiries and permission to 

prove better yields with LINCO PRODUCTS. 


L. H. LINCOLN « SON, ::.. 


COUDERSPORT, PA. 


MANUFACTURERS AND DISTRIBUTORS OF TANNING MATERIALS 
CONSULTANTS ON TANNING PROBLEMS 
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Ove. 40) Years 


Tannery Industry 
Relies on and Consulls 


BORNE, SCRYMSER CO. 


Quality Lubricants 
Elizabeth, N. J. Charlotte, N. C. 


Our Laboratory Facilities are at your disposal 


Lhe Reason the / 


HOWES LEATHER CO. INC. BONA ALLEN. INC. 


SOLE LEATHER . 
Buford, Georgia 


oa TANNERS SINCE 1873 
Tanners Cut Sole Division . 


Finest English Rein 
and Strap Leather 


CUT SOLES Latigotan Harness Leather 
Manufacturers of genuine English 
type and full rigged hand tooled 
BOSTON, MASS. roping saddles. 
ST. LOUIS, MO CHICAGO, ILL. 
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BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORES BLACK JETTA CALF 
WASHETTE *- WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON - NEW YORK »* ST. LOUIS » CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, Ill. «+ Tannery at Racine, Wisconsin 
195 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 
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alitles VANCIDE* 


LEATHER FINISH MANUFACTURERS CAN save 
money and get more positive control of both bacteria 


and fungus growth with the new double-purpose liquid 


Vancides. CONTROLS 


Very low, cost-saving concentrations of the Vancides give BACTERIA 
complete fungicidal and bactericidal protection for all 

types of leather finishes containing casein, albumins, 

animal glue, or other organic material. 


Liquid Vancides are easily added at any stage of process- 
ing. They offer positive long-term protection even over 
wide temperature and pH ranges. 

Complete safety to workers handling Vancides is assured 
because Vancides are neither primary irritants nor skin 
sensitizers. 


*Derivatives of 2-mercaptobenzothiazole. 


WRITE TODAY FOR VANCIDE 
TECHNICAL BULLETIN NO.120 


CONTROLS 
FUNGI 


R. T. VANDERBILT COMPANY 


SPECIALTIES DEPARTMENT 
230 PARK AVE. NEW YORK 17,N. Y. 











RE ILLY- 
WHITEMAN- 
WALTON CO. 


CONSHOHOCKEN, PA. 








BORAK: BORIC AC/D 


Borax and Boric Acid have long 
been used as chemicals in the 
tanning and finishing of good 
leather. 


Distributors of Pacific Coast Borax Co. are lo- 
cated in principal cities of the United States 


Write for our Booklet: “Processing Heavy Leather” 


PACIFIC COAST BORAX CO. 


Division of Borax Consolidated, Limited 
Los ‘ANGELES e NEW YORK e CHICAGO « CLEVELAND 


wv a ‘ n ray ws N oS - 
MANUFACTURERS OF THE FAMOUS “20 MULE TEAM’ PACKAGE PRODUCTS ® 
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Where Coverage Counts! 
Shoe and Leather REPORTER 


THE TECHNICAL JOURNAL FOR SUPERINTENDENTS, CHEMISTS, TANNERS AND BUYERS —————— 


Now more popular than ever! 

ios al Ye ther Sisietenhs Shoe and Leather 
TANNERY BUYER Section, REPORTER 
published in the third issue of 
every month, is read by every 
important executive, superin- Chicago S Sete 
tendent, chemist, and buyer. New York Londen. Bae. 
It has coverage where cover- Philadelphia Los Angeles 
erage counts! San Francisco 


SHOE AND LEATHER REPORTER 
210 Lincoln Street, Boston, Mass. 


Representatives in 
Boston (Hdatrs) Washington 








Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


Hide Powder Division 
of the 
KEYSTONE TANNING AND GLUE COMPANY 
RIDGWAY ° PENNSYLVANIA 








Ta NNEPLS Use Clinton's special prepared, labora- 
tory tested products to assure unvarying uniformity. 
CORN SUGAR + CORN STARCH + CORN SYRUP + LACTIC ACID 
Over 44 years experience behind Clinton’s 
laboratory service to tanners. 
CLINTON FOODS INC. 
CLINTON, IOWA 





KEPECO FINNALINE KEPOLAC 
EMULLO FRESKO FONDO 
RICCOTAN UNI-LAK 


(Reg. U. S. Pat. Office) 


Kerec Cnenicar Corporation 


Milwaukee |, Wisconsin 


@ ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 


CHICAGO, ILL. 


4103 S. LASALLE ST. 





Which magazine does the outstanding job in editorial service? 


Which magazine has 87‘¢ more paid and audited circulation? 


Which magazine carries more than 100%¢ more advertising? 


Tanning industry executives know 
that only in Leather and Shoes do 
they get the complete and timely job 
in news, markets, features, and edi- 
torial service. 


Complete and often exclusive cover- 
age of technological progress in tan- 
ning methods and production, sup 
plies, materials, equipment and ma- 
chinery, plus the facts about demand, 
markets, uses, and trends in the 
leather-using division of the industry, 
plus the keenest, most thought pro- 
voking editorials on the leading pro- 


blems and interests of the entire field. 


Because they get the fullest measure 
of service each week, tanning execu- 
tives subscribe to L & S at an 87% 


higher rate than to the second paper 
—almost 2 to | leadership. 


This leads naturally to greater pro- 
ductivity for advertisers who respond 
with the greatest volume of adver- 
tising. L & S carries 124% more tan- 
ning material, chemical, oil, etc., ad- 
vertising than the second paper, and 
117% more tanning machinery and 
supply advertising. 


That's the story about magazine 
leadership in the tanning industry. 
It's L & S all the way. If you want 
more facts, write us today. 


Ih 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 





ton es 
for all types of 


ohaudiat, 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


ESTABLISHED 1883 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 
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all natural ex- 


pe of tanning or 


retannin 
SYNEKTAN NPP 

For pastels in 

leather. 


SYNEKTAN NCRP 
In combination tannage; Ff in d 
for better grain. 


chrome stock 
TANASOL D 
(Beads er) ( Liquid) 
for lower costs and good color. 


With extracts, 
or Powder) 


TANA 
Ble k; also on 
‘ shades- 


for level 
SULPHONATED OWS (Vari 
MONOPOLE OWS (For Finishing) 
EMULSIFIERS AND DETERGENTS 
For good degreasing: 


Samples and 


chrome stock 


informatie 


pn upon request. 


it, New jersey « LOS Angeles, Californie 


Plants at: Passaic. 





t= BROWNS on SUEDES 


MELLOW BROWN B CONC 
MELLOW DARK BROWN 5B CONC 


These level dyeing colors penetrate well 
and have excellent buffing qualities. 
Good money value on all garment and 
shoe suede leathers! . . . The Geigy lab- 
oratory will be glad to run sample dyeings 


on your own tannages. 


EY GEIGY COMPANY, Inc. 


Dyestuff Mokers Since 1859 89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


BRANCH OFFICES: Boston * Charlotte,N.C. * Chicago * LosAngeles * Philadelphia 
Portland, Ore. * Providence * Toronto 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 
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THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


= 
= 


“Buy More Bonds” 
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QUALITY IN... 
PRODUCTS! 


For many years, E. F. Drew & Co., Inc. has 
supplied the leather industry with excellent 


leather oils and related products DREW PRODUCTS 


SULFATED OILS . cop ons « sPERM ONS « NEATSFOOT 


Continuous, never-ending research . . . See. 9 rene” ©) Neer eee See See 
; SUEDE ONS 
product testing under actual plant con- 


ditions . . . extensive production facil- RAW OILS . rerun vecETAsiE Ons + TANKED COD 


one " * Olt « LUXOLENE AND OTHER SYNTHETIC ESTERS 
ities . . . strict quality control . . . years 


. . . . 4 
of extensive experience in working hand- SPECIALTIES . aium stAsie olts « DEGREASING AGENTS 
: SYNTHETIC DETERGENTS + SYNTHETIC ESTERS 
to-hand with the leather industry .. . 


WEOPALS . warer-sovusie, NON-IONIC FATLIQUORS 


. these are the guarantees behind every STUFFING OILS AND COMPOUNDS 
Drew product —your assurance of quality in 
products, service, research! 


Ac ceocmreunceseuanscibathcencnpemrannannit-cine Gaieenibatis atnaal 


Just Call or Write 


LEATHER OILS DIVISION 4 ‘DREW 
E.F. DREW & CO., INC. al | propucrs 


BOONTON, N. |. 
NEW YORK CHICAGO PHILADELPHIA 
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ABT aT, Peed 
Cee at ee sec Marl 


For advice and suggestions on the use 

of NABOB”, consult our Technical 
Sales Department . ..no obligation. 

NG COMPANY 
New York 4, N. Y. 


CORN PRODUCTS REFINI 


17 Battery Place, 





¢ 240ul Avs am paau 


VINISUIA LSAM '€ NOLSITYWHD HLNOS 


NOILVYOdaOD NOILNaid wnidva 


hq seGeuuo0, e612) u! painzoeynuew 


00" L9 * * . * . * * - S°eN 
SE"L . . (2)qezIpixo jou) O°eN 120 


or'o Hor oe ee ee pen 
IN : sjeyow AAeapy 1230 

%$000°0 3 * * ¥ ~ * Ww * a4 
S3NV1d AGIHdINS WNIGOS 


S.WNIUVE JO SISATYNV TWOIdAL 





Cable and Telegraphic address: 
WEIBULLTAN - LANDSKRONA 


Telephone No. 
LANDSKRONA 3760 


Ls Well-known brands— 


of Oakwood, Larchbark, 
Mimosabark, Quebracho, 
Myrabolam Extract and 
the Swedish Spray-dried 
Cellulose Extract, 
"Wargotan" Brand. 


EXTRACTS OF QUALITY AT 
TANNER'S SERVICE. 


Represented in 
U. S. A. by: 


THE OLSON SALES AGENCY 
20 Broad Street 
NEW YORK 5, N. Y. 


ARTHUR C. TRASK CO 
4103 South La Salle Street 
CHICAGO, ILL. 


HARVEY J. BOUTIN 
7 Front Street 
SAN FRANCISCO, CAL. 


GARVAMNES AB WEIBULL ““"°**°Seeoes 





DYESTUFFS DYEWOODS 
CHEMICAL SPECIALTIES 


v 


COMMONWEALTH COLOR AND CHEMICAL CO. 


Main Office, Factory and Laboratories 
3240 GRACE AVENUE NEW YORK 67, N. Y. 


Philadelphia - Chicago - Gloversville Montreal 





MORITE BRAND 


Sulphonated and Compounded 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 





FOR THE BEST FOR 


VEGETABLE CHROME 
TANNED CHROME RETAN 


“ati, 
SOLE LEATHER q RES cil » SOLE LEATHER 
SST 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -- BUFFALO, N. Y. 





Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


S. A. LEDOGA 
MILANO, ITALY 





THAT WILL IMPROVE 
SPEED OF TANNING—GRAIN 
TEXTURE—STRENGTH—COLOR 

PLUMPNESS YIELD? 


If so, use the knowledge of an expert in the application of 
Calgon* to give these improvements in the process of manufac- 
turing and in the quality of your vegetable tanned leathers. 


*T.M. Reg. U. S. Pat. Off. 
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greening 


or dulling and 


ATHER BLUE sx—f 


pu PONT Le 
YELLOW 3RN—for Y 


PONT ACHROME® 


ellowing 


BROWN EBN—for reddening and 


OU PONT LEATHER 
brightening 


On ony of your coloring problems, consult 
our Technical Staff. We'r 
b e always ready to 
ery de Nemours & Co. (Inc.) y to help you. 
yestults Division, Wilmi 5 i 
1 Wilmin 
gton 98, Delaware. 


en 
66. U. ©. Par. one, 





INDEX TO ADVERTISERS 


AMERICAN CYANAMID COMPANY 
AMERICAN DYEWOOD CO 
AMERICAN EXTRACT CO. ... 
APEX CHEMICAL CO., INC 
ARKANSAS COMPANY, INC. 
ARTHUR C. TRASK CO. 

ARTHUR THOMAS CO 

ATLAS REFINERY 

BARKEY IMPORTING CO NC. 
BARIUM REDUCTION CORPORATION 
BONA ALLEN, INC. .. 

BORNE SCRYMSER COMPANY 
BUCKMAN LABORATORIES, INC. 
BUFFALO EXTRACT & SUPPLY 
‘ALCO CHEMICAL DIV. 

‘ALGON, INC. 

‘LINTON FOODS, ING 
‘OMMONWEALTH COLOR & CHEMICAL CO 
ORN PRODUCTS SALES CO. 

E, F. DREW & CO., INC 

E. 1. DU PONT DE NEMOURS & CO 
EISENDRATH TANNING CO 
GARVAMNES AB WEIBULL 

GEIGY COMPANY, INC 

GENERAL DYESTUFF CORPORATION ice hat ean admebee IX 
HADLEY BROS. - UHL COMP BNY 2. ccccccccvcccvcccccscsscceccsceeeccsseesceescceesecess camWeEn 
HOOKER ELECTROCHEMICAL CO 
HOWES LEATHER CO., INC. 
INTERNATIONAL PRODUCTS CORP. 
KEPEC CHEMICAL CORPORATION 
KEYSTONE TANNING & GLUE CO 
LEATHER AND SHOES 

LEATHER MANUFACTURER, 

L. H. LINCOLN & SON, INC. .... 
MARDEN WILD CORPORATION 
MARTIN DENNIS CO., THE 

MEAD CORPORATION, THE 
NATIONAL ANILINE DIVISION, 
NEWARK LEATHER FINISH CO 
NOPCO CHEMICAL CO 

OHIO LEATHER CO., THE 

OLSON SALES AGENCY, T 

PACIFIC COAST BORAX CO. 
REILLY-WHITEMAN-WALTON CO. ... 
RIVER PLATE IMPORT AND EXPORT Cc ORP ORATION, 
ROBESON PROCESS CO 

ROHM & HASS . 

SALEM OIL & GREASE CO. . 
SANDOZ CHEMICAL WORKS, 

SAXE CUTCH CORPORATION 

SHOE & LEATHER REPORTER .. 
SOCONY-VACUUM OIL CO 
SOLVAY SALES DIVISION, 

SUN OIL COMPANY 

TANEXCO, INC 

TANNERS’ COUNCIL 

TEAS EXTRACT CO. .. 

UNION STARCH & REFINING ‘CO. 
R. T. VANDERBILT COMPANY 
WALLERSTEIN COMPANY, INC 
WARNER CO. . ; 
WHITTEMORE-WRIGHT CO. 

WOLF, JACQUES & CO 


THE TANNERS’ COUNCIL 
“The Extension of Knowledge ts RESEARCH LABORATORY 


by the Investigation of Matter”. University of Cincinnati 
This space dedicated to oG 


Tanners’ Council Research Laboratory 
by a Friend 
We serve the Tanning and Leather Industry 


through a broad program of Research. 





CHESTNUT 


ITALIAN EXTRACT 


highest quality — made under 


the supervision of the world’s 


leading extract chemists 


CIPEC BRAND 


TYPICAL A.L.C.A. ANALYSIS 


Solid Powder 


TANNIN a ee ee ee 66.7 
NNGIETANIING 2. ws ts ts te we 6 RED 21.2 
INSOLUBLES ae a as ee ee oe .65 6 
WHO ce ee i we ES, cel 7 13 
ae ee le oe ee oe .67 .82 


Clean Light Color — Smooth Silky Grain 


For further information address: 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago 6, Illinois 


SOLE AGENTS 
U.S.A. 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 


It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


TR. ok we Oe 
NON-TANNIN . . . . 16.03 
Wiakmee. . 1.70 
a en el 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole jeather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


* 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
McArthur Chemical Co., Lad., 20 St. Paul S1., West, Montreal: 73 King S1., West Toronto 


ENGLISH REPRESENTATIVES: 
b, 





